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4 New MILNE 
Hot Work Steels 


The announcement of these new Milne steels marks the most significant 
advance in hot die metallurgy of the past decade. These new Milne steels have 
unprecedented physical advantages enabling them to take thermal and mechani- 
cal punishment no other hot work steels can stand. 

For major producers of hot extrusions and die castings these steels can provide 
“custom-tailored” routes to better tooling. 


Your nearest Milne representative will be glad to give you further details, 


in person, without obligation. 


WAREHOUSES: Boston * New Britain * Kenilworth, N. J. (New 
York) * Philadelphia * Pittsburgh * Cleveland * Dayton, O. * Detroit * 
Melrose Park, Ill. (Chicago) * St. Lovis * Atlanta * San Francisco * Los Angeles 


SALES OFFICES: Rochester, N. Y. * Indianapolis * Canton, O 
Louisville * Milwaukee * Charlotte, N. C. * Phoenix, Ariz. 


Write for our new catalog section on all MILNE Hot Work Steels 


Also wide range of 
grades and sizes in 


WATER HARDENING + NON DE- 
FORMING + SHOCK RESISTING «+ 
GRAPHITIC AND HIGH SPEED TOOL 
STEELS + Solid—Hollow—Flat 
Ground 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-3-2 


A new general purpose Hot Work Steel ~ 
highly resistant to thermal shock and 
heat checking — has good physicals and 
hardness at elevated temperatures. Dis- 
tinctly insensitive to water cooling. For 
all types of extrusion on soft and cup- 
rous metals. For aluminum, zinc and 
magnesium die casting dies. it is 
weldable. 


An adaptation of 3330 steel with in- 
creased carbon to provide the higher 
strength required by applications such 
as hot extrusion dies for aluminum, 
magnesium etc. 


A steel with exceptional capacity for 
dissipating heat. The last word for brass 
die casting and for ali hot work appli- 
cations where rapid heat removal is vital 
in hard-to-cool parts 


An extraordinarily tough steel with tre- 
mendous capacity to withstand high tem- 
peratures and pressures. Outstanding for 
hot extrusion of ferrous metals where 
pressures are very high and generated 
heat extreme. 
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Automation the Matchmaker 


automation expert Georges Lehmann likes to tell the 
story about the Paris banker who installed pneumatic tubes i 
his office to bring him the latest news about stock prices 
the Bourse. Showing off his new toy to a distinguished American 
visitor, the proud banker pushed the button and. Voila! out 


popped a love note en route from his secretary to her boy friend 


This, says Lehmann, is proof that in France “automation is 


already humanized. 


sing Monsieur’s pardon, it is not only in France that auto- 
on is playing Cupid. Everywhere it is fostering 
industry and human relations. 
e stultifving rou 
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NOW! ON-THE-JOB GAGING 
with ACCURACY TO .00002” 


THREADWELL 
DUAL RANGE 
S. 1. ELECTRONIC 
COMPARATOR 


New portable unit for on-the-job gaging Two ranges selected by a simple turn of the contro! knob 


ond comparing sow cvollable from Coarse range 200:1, fine range 2000:1 
Threadwell ot an amazing low price. 


Only the Threadwell S.l. Electronic Com- Lifetime steel tipped gaging unit 
porator has all these features: Perfect repetition not found in units costing much more 
Operating pressure of less than 3 ounces 


Work is slid under the gaging head tip 


No sensitivity to temperature change; allows.use in any 
part of plant or shop 


Interchangeable tips for various applications 


Flexible zero adjustment on the most sensitive range. Gaging 
head can be set up in a simple split clamp without need for 
fine mechanical adjustment. 


THREADWELL TAP & DIE COMPANY Write now for complete information on this amazing instrument 
Greenfield, Mass., U.S.A, or see your Threadwell Distributor. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-4 The Tool Engineer 





MASTERS and PADS 


FOR BETTER PERFORMANCE — BETTER PRODUCTION 


AND 











Srvue “S” 


Master COLLETS and Paps 


The Only Master Collet with 
No Work Pressure On The Screw 


Available For: Cleveland-Cone 
Greenlee—Gridley and Acme-Gridley 
National Acme—New Britain 
Warner & Swasey 


Write for FREE Bulletins 


Styie “B” 


Master Feep FINGERS and Paps 
Pads Cannot Work Loose 
No Screws — No Pins 
Available For: Brown & Sharpe 
Cleveland—Cone—Davenport—Greenlee 
Gridley and Acme-Gridley—National Acme 
New Britain—Warner & Swasey 


Elmira, Boston, Atlanta, New York, Hartford, Philadelphia, Rochester, N. ¥., Dayton, Detroit, Minneapolis, Chicago, 
St. Louis, Oakland, Los Angeles, Toronto, Montreal 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


Mareh 1958 FOR FURTHER INFORMATTON, USE READER SERVICE CARD; INDICATE A-3-5 





wk TOOLS 


AN EVER Grow! 


NG FAMILY! 


Fioating Drill Holders 


On and Off Center 
Dr lling Attachment 


Tool Slide Knurling Tool 


a 
Releasing Die Holders 


for Acorn Dies . ~NEW os 


“ 4 \ ‘\ a.” 
BK Ad 
Famous 
R and L Turning 


Cross Slide Knurling Tool Tool replaces an 
assortment of 14 tools! 


Tool Holders for 
Multi-Spindle Automatics 
wt 4, 
> NEW - 
74 iN ,\> 


Bockrest Holder for Turret Knurling Attachment 


R and Lt TOOLS 
1825 BRISTOL ST., PHILADELPHIA 40, PA 
[] Send me new catclog. 
|_| Have your local distributor 


demonstrate tools in our plant 
Carbide Backrests 


Universal Tool Post 


. 
Swing Tool 


Roller Backrests 
NAME 


Write for NEW catalog 


COMPANY 


pone gS wa POOLS 


1825 BRISTOL, STREET + PHILADELPHIA 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-6 The Tool Engineer 
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250% Production Increase with this setup 


Gets full automation on small job-lot production runs 
using hydraulic drive on Gisholt Ram Type Turret Lathe 


Floor-to-floor time on the job shown here—a threaded 


collar 3 long with 1'*" diam.—was cut from 8.1 
minutes (with hand operation) to just 3.25 minutes. All 
operations and machine functions are automatically 
controlled with the Lynn Hydraulic Drive Unit on a 
Gisholt Ram Type Turret Lathe. 

Here’s how the finished workpiece is completely ma- 
chined from bar stock in one fast, automatic operation: 
The stock is fed pneumatically against a turret stop, 
chucked, start-drilled, then finish-bored with a large 
drill. The hydraulic drive backs the drill out automat- 
ically to clear the chips, then rapid traverses back to 
where it left off before dropping into feed to resume 


MACHINE COMPANY 


~-— 


Madison 10, Wisconsin, U.S.A. 


drilling. Spindle speed automatically decreases as tools 
on the front cross slide form the O.D., drops into lower 
speed as O.D. is threaded, and into another low speed 
as radii are formed on the finished part and on the end 
of the bar stock. A tool on the rear cross slide cuts off 
the finished part and the job is done in record time. 

With its massive design, reserve power and extra 
spindle speeds, the new Gisholt MASTERLINE Ram 
Type Turret Lathe is particularly adaptable to com- 
plete automatic operation with Lynn Hydraulic Drive. 
Contact your Gisholt Representative. He has the com- 
plete facts—and his wide experience may point the way 
to more profitable operation for you. 


WRITE GISHOLT TODAY for all- 
new, 18-page illustrated Bul- 
letin 1174-B covering features, 
accessories, tools and floor 
plans on new Gisholt 
‘ MASTERLINE Ram Type 
Turret Lathes. 


ASK YOUR GISHOLT REPRESENTATIVE ABOUT GISHOLT FACTORY REBUILT MACHINES WITH NEW MACHINE GUARANTEE 


8 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-8 
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SEE FOR YOURSELF 


why you can be sure of... 
@ LOW MICROINCH SURFACE FINISHES 
@ TOLERANCES DOWN IN THE MILLIONTHS 
@ INCREASED PRODUCTION 
@ LOWER COSTS 








when you specify... D PRECISION 
itis Move SPINDLES 





FOR SURFACE GRINDERS — 


POPE 1, 2 and 3 HP, Totally Enclosed 1800 FOR BORING ROUND HOLES 
and 3600 RPM Motorized, Cartridge Type WITHIN MILLIONTHS OF AN INCH 


Spindles with massive shafts and big, double row 
cylindrical roller bearings having enormous POPE Heavy Duty Boring Spindles for smooth, 
Capacity, superior performance and long life. chatter free, continuous high production of accu- 
rate parts. Again, look at the big cylindrical 
roller bearings and thrust bearings. 


34 » apts in small -} 


=. ae _—— 
a. qe 


FOR HEAVY DUTY MILLING — 


POPE Spindles have the double row cylindrical 
FOR CYLINDRICAL GRINDING — roller bearings for the extra rigidity to support 
the cutting tool, and the double direction thrust — 
bearings with the excess capacity to stabilize the 














POPE Cartridge Type and Wheel Head Belt 
Driven Spindles with the capacity to produce more shaft against endwise movement in either direc- 
work whether you plunge grind with a crush tion. This adds up to longer cutting tool life, 
dressed wheel, remove surplus metal, or produce more production, lower cost per piece. 
low microinch surface finishes. Note the super- 

precision radial bearings and ball thrust bearings. 


Lis engineers and builds standard and special, precision anti-friction bearing 


Spindles for every purpose. Send us your specifications for prompt quotations. 


® 
: Established 1920 
261 RIVER STREET - HAVERHILL, MASSACHUSETTS 


March 1958 FOR FURTHER INFORMATION 





Platers find many uses 


for chelating ‘cleaner 


*Chelating (pronounced key-lating) cleaners convert metallic 
salts and oxides into compounds soluble in woter. 


By chelating and removing rust or heat scale at the same time 


removes oil, 


into one operation. 


It also avoids di: 


that it 


Oakite Rustripper combines pickling and alkaline cleaning 
sadvantages of acid pickling, such as 


hydrogen embrittlement and etching of machined surfaces. 


Platers now use Rustripper 


for dozens of difficult steel-cleaning jobs. Here 


are some examples reported in recent weeks: 


CALIFORNIA: 


damage such as embrittlement 


Rustripper has ended pickling 
Removing oil 
ond light rust from machined landing gears 


before cadmium plating.) 


NEW YORK: 


day on removing rust and scale and producing 


Now saving about $10.40 per 
brighter plate.” (Rustripper, added to reverse 
current cleaner in automatic plating machine, 
has eliminated separate pickling of wire towel 


rocks before nickel and chrome plating 


CONNECTICUT: 


current cleaner hos eliminated troublesome 


Rustripper added to reverse 
smut from metal furniture prior to copper- 
nickel-chrome plating 


NEW YORK: 


rels for derusting and brightening business 


Rustripper very good in bar- 


machine ports also for removing brown 
stains from ports put through black oxide 


treatment 


FREE A 14-page illustrated booklet call 


NEW YORK: “Small steel aircraft parts 
were embrittled by acid pickling. Rust, heat 
scale and stains are now safely removed by 


Rustripper and cyanide.” 


NEW JERSEY: 
first 15,000 parts plated 


Only two cleaning rejects in 
(After Rustripper 
was odded to reverse current cleaner in auto- 
metic plater to eliminate smut from tubular 


steel furniture.) 


INDIANA: 


pound we ever used for this job.’ 


Rustripper is the best barrel com- 
(Removing 
tough heat treat scale from steel screws.) 

Total cleaning and zinc plating time has been 
cut in half.” 


NEW YORK: 


business machine parts before cadmium plat- 


Had trouble with light rust on 


ing; also with smut left after electrocieaning. 
Rustripper cured both troubles.’ 


d‘‘Here’s 


the hest s horteut in the field of el ectro plating” 


tells about many ways 


which Oakite Rust- 


ripper can be of great value in the plating shop. 


Write to Oakite Products, Inc., 
New York 6, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-10 


58 Rector St., 


OAKITE. 
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Large Anti-Friction Bearing Rin 


. : “4g a) 


‘ol 


are ground perfectly round 


on the Cincinnati Filmatic Micro-Centric 


Perfect roundness is a tough specification for any 
high production grinding operation. And the larger 
the part, the more difficult the specification becomes 
for ordinary grinding methods. A prominent manu- 
facturer of anti-friction bearings solved the problem 
by enlisting the aid of Cincinnati Grinding and 
Automation Specialists. The job of grinding the 
center section of 10" diameter rings was assigned 
to a CINCINNATI® FiLMaTIC No. 2 Micro-Centric 
@ The machine is tooled up for automatic produc- 
tion, and includes several cost-reducing features 
such as automatic loading fixture, adjustable for 
6" to 10’ diameter range... automatic reciproca- 
tion for grinding wheel spindle with interlock for 
truing ... automatic cross feed compensation to 
maintain constant length of cycle. @This equip- 
ment is typical of the fine grinding machines and 
modern tooling available at Cincinnati. Our spe- 
cialists are ready to give you the benefit of their 
experience in six distinct types of precision grind- 
ing: centertype, centerless, chucking, Micro-Cen- 
tric, centerless lapping, roll. Make Cincinnati your 
headquarters for fine standard and special preci- 
sion grinding machines. It’s to your advantage to 
do so 


Micro-Centric grinding applied to 


> au wo" dn CINCINNATI GRINDERS INCORPORATED 
Loading and grinding are automatic CINCINNATI 9, OHIO 


for the operation of grinding a nar 
row section to perfect roundness. 


Drawing of part. Diameter ground GRINDING 

is indicated by heavy line. 

Part name anti-friction ring 

Production 40 per hour for 
10” r ngs 


CINCINNATI 


CENTERTYPE GRINDING MACHINES + CENTERLESS GRINDING MACHINES + ROLL 
GRINDING MACHINES + SURFACE GRINDING MACHINES » CHUCKING GRINDERS 
“MICRO-CENTRIC GRINDING MACHINES » CENTERLESS LAPPING MACHINES 


Catalog 


March 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-11 





TALIDE DIE SAVES OVER *20,000 
DRAWING AUTO BUMPER GUARDS 


@ Oakman Manufacturing 
Company, large Detroit stamping 
firm, found it difficult to deep 
draw steel bumper guards. Com- 
plex bends, up to 120 degrees, 
produced extra stress and strain 
$1800 chrome-plated 
necessary to stone the 


very hour, and hand 


parts. Down- 
Maintenance 


de C-80 Talide die ($2700) was installed 8 months ago. date it has 

for die maintenance 

ly reduced. A buffing operation (25c per piece), previously required, 

entirely eliminated because of the smoother, brighter, more durable finish 
achieved with the Talide die. 

A Talide die engineer can help you cut costs and in- 
crease production on draw presses, ch presses, pill 
presses, cold headers, swagers and draw benches. 
METAL CARBIDES CORPORATION, 6001 SOUTHERN 
BLVD., YOUNGSTOWN 12, OHIO. 


Send for 76-Page Catalog 56-G 





HOT PRESSED AND SINTERED CARBIDES » VACUUM METALS 
HEAVY METAL + ALUMINUM OXIDE «+ HI-TEMP. ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


SWAGING DIES 


Leading Fountain Pen 
Manufacturer cold 
swages 33 times more 
stainless steel parts 
with TALIDE dies 


a, 


HEADING AND EXTRUSION DIES 


Cold heading '4” C-1008 rivets, TALIDE 
dies produced !1,200,000 pieces, other car- 
bide dies only 3,500 





CURLING 
ROLLERS 


TALIDE Curling Rolls last 
65 times longer than steel 
rolls on beverage can form- 
ing operation, 


BLANKING AND FORMING DIES 


70 times more paper discs blanked out with 
TALIDE—over hard alloy die 


SHEET METAL 
DIES 


137,000 hi-alloy 
steel pressure 
vessels drawn 
with TALIDE 
egainst only 
7,900 with steel 
dies previously 
used 


6 


POWDERED : 
METALLURGY 
DIES 
Compacting 
highly abrasive 
chemical pow- | 
ders, TALIDE 2 
pill dies last 4 gs 


months, steel 
dies wore out in 
6 hours. 











INDICATE A-3-12 The Tool Engineer 











If they are AMERICAN” 
Hole Wizards they are 
DRILLING...TAPPING and 
BORING MACHINES 


.»-not just radial drills! 


To further improve their boring qualities the 
new “AMERICAN” 9 inch and 11 inch column 
Hole Wizards now may be equipped with a 
FINE FEED BORING ATTACHMENT. 


This attachment, furnished in addition to the 
standard feeding mechanism, merely by the 
flip of a lever reduces the standard feed range 
75 per cent. 


The fine boring feeds thus provided are the 
answer to precision boring on radial drills. 
Many tool and die shops are already using them 
for high precision, fine finish boring of jigs 
and fixtures. 


And don’t overlook the advantages of the Hole 
Wizard's Helical Gear—Lo-Hung Spindle Drive 
—NITRIDED SPINDLE AND SLEEVE—TIMKEN 
MOUNTED WITH OUTSIDE ADJUSTMENT 
FOR SPINDLE BEARINGS. 


These exclusive ‘‘AMERICAN” features permit 
putting your radial drills to work at a profit. 


® Ask for bulletin No. 325 
and get all the facts. 


LATHES AND RADIAL DRILLS 





For greater profits...SLUG the AC‘ way 


1) Cut bar stock into slugs or 
blanks using the automatic cut- 
off method best suited to the 
particular job. There are four 
to choose from: powered band 
saws and hack saws, cold or 
circular sawing and abrasive 
wheels. 


2] If the part requires a large 
diameter bore, “punch” a start- 


ing hole with a low-cost drill 
press operation. Drilling can 
be free as the automatic saw 
operator can easily tend both 
machines. 


3] Versatile, quick-to-setup 
Warner & Swasey ACs (Single 
Spindle Chucking Automatics) 
provide fast, automatic ma- 
chining of precision parts in 
all lot sizes—even as few as a 
dozen pieces. 





If only one operation is required, the finished parts are 

ready for assembly, storage or shipment. A second operation, 

if needed, can be performed without additional direct labor cost as 
one operator can easily tend two AC machines. 








ives production savings 


over 52% on this part 


For fast, economical, small-lot production of gear blanks and similar shapes, 
leading shops are turning to Slugging. Slugs are cut from solid bar stock 
by accurate, high-speed automatic saws —then processed into precision 
parts on Warner & Swasey Single Spindle Automatic Chucking Machines. 
Savings in direct labor dollars up to 65% are not uncommon. 


Today’s modern Slugging technique permits the use of 
smaller capacity automatic chuckers to produce pre- 
cision parts that formerly required large capacity bar 
turret lathes. Slugs are easier and cheaper to handle 
than whole bars—they can be sawed from the solid bar 
faster than cutoff with a parting tool on the lathe — 
also, when required, stock in large diameter bores 
can be drilled out more economically on low-overhead 
drill presses. 

Warner & Swasey Single Spindle Automatic Chuck- 
ing Machines offer definite advantages for the Slugging 
process. Their quick setup features, coupled with fast, 
accurate, automatic operation, provide economical pro- 
duction of even the smallest lot sizes. 


At The DoAll Company, Savage, Minnesota, plant, 


You can produce it better, faster, for less... 


with a Warner & Swasey 


March 1958 


comparative machining of a 60-piece lot of 159” diameter 
steel rollers showed a savings of 12.4 hours. Turret 
lathe time was 23.6 hours; DoAll power band sawing 
time plus “AC” machining time totalled only 11.2 hours 
—reflecting an overall savings of 52.5°¢. On this simple 
job, the comparison was even more striking because 
chuckers, as a rule, show greater cost advantages when 
the work is more complex. 

Why not have a Warner & Swasey Field Engineer 
check your operations and see if Slugging can help 
reduce machining time, lower production costs—while 
increasing overall profits. 

For more detailed information, write us for your 
free copy of our latest 26-page engineering report on 
the “Economics of Slugging”’. 


WARNER 
SWASEY 


Cleveland 


PRECISION 
MACHINERY 
SINCE 1880 


FOR FURTHER INFORMATION, USE READER SERVICE CARD NDICATE A-3-15 





gives you 
the right Blade 
... for every 
Duel with Costs 


Power and hand hack- 
saw cutting are most effi- 
cient .. . and cost less... 
when the blade wears the 
Simonds “Red End”. 
Here’s why: 

Accurately milled and 
precision-set teeth wear 


1Odenum 


"ENBUEG mas, 


NIGH SPEED 4, 


evenly, provide straighter cuts and longer 
blade life. Simonds own cross-rolled steel has 
more uniform grain structure with added 
toughness to resist wear and give more cuts 
per blade. Put these better blades to work for 
you NOW ... get better results at lower cost! 


SIMONDS 


“RED END” POWER BLADES 
3 Types — All Standard Lengths and Tooth Spacings 
® HIGH SPEED MOLYBDENUM 
© HIGH SPEED TUNGSTEN 
® HIGH SPEED “WELD EDGE” 
(Shatterproof) 
For general purpose cutting, Simonds High Speed 
MOLYBDENUM cuts fast and straight at lowest cost. 
LOOK for For cutting high alloys (and maximum performance 
INSIST on... the Simonds High Speed TUNGSTEN is recommended. For 
blade with the maximum plant safety Simonds ‘““WELD-EDGE” is the 
RED END choice — won’t snap despite abuse and poor machine con- 
dition or adjustment. Pick the blade (or blades) you need, 


but make it Simonds! 











SIMONDS 
“RED END" HAND HACKSAW BLADES 


3 Types — Hard Edge or All-Hard 
Standard Lengths and Tooth Sizes 


® STANDARD STEEL ® HIGH SPEED MOLYBDENUM 
® HIGH SPEED TUNGSTEN 


Again . . . pick the blade for the job. Hard Edge (blade- 
body tough and highly strain resistant) is best for general 
purpose cutting. All-Hard for quality cutting where work 
is securely held. “Pick your teeth” also for the job — 14 
teeth for soft metals; 18 for cutting tool steels, iron pipe, 
etc.; 24 for drill rod, tubing, etc.; 32 for thin sheet and thin 


tubing. 


For Fast Service SSN SIMONDS 


Complete Stocks SAW AND STEEL CO. 
jtintiadl 


Call your 


SIMONDS ; > 
ees Dovey uf FITCHBURG, MASS. 


Factory Branches in Boston, Chicago, Shreveport, lo., Son Francisco and Portland, Oregon, Canadian Factory in Montrec!, Que., Simonds Divisions 
Simonds Stee! Mill, Lockport, N. Y., Heller Tool Co., Newcomerstown, Ohio, Simonds Abrasive Co., Phila., Pa., and Arvide, Que., Conade 
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1. Piston lands on hyd 


Cc hydraulic control valves are trimmed on a surface 


grinder fitted with motorized centers. 


After trimming, piston and sleeve are mounted on worktable of 


Kodak Contour Projector for simultaneous projection by t ght 
sources to gage amount of stock removal 


How to do a 73-hour gaging job in half an hour 





you solve a gaging problem like th +3 ts a superimposed 
ning hvdraulic control valve the red and 

[ £ nycraulic CONrol Valves, tine reg and g 
najor firm producing aircraft component 
of trimmi 


ing piston | 


d ¢ ands in relation t zives the amount of trim required 


ir mating Sleeves. each \ 
required .0002 overl 
ports meant using 


gages to deter the amount of stock ' 
mmed. Resul 


To sol 


ise a Kodak Contour Projector with two lig 


4) hours to trim eacn vaive 
ve the probiem, quality Control engineers 


S 


ilters, one red and 


Ite one green. This systen 


Apparatus and Optical Division 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
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Emulsions of new S.E.C.0 





NEW EMULSIFYING OIL 
KEEPS MACHINES CLEAN, 
PROTECTS AGAINST RUST, 

GIVES IMPROVED HARD-WATER 

EMULSION STABILITY 


Emulsions of Sun’s new S.E.C.O. (Sunoco 
Emulsifying Cutting Oil) with smaller oil 
particle size give you the following benefits— 


EMULSION STABILITY—In hard-water areas, im- 


partial field tests show that emulsions of 


new S.E.C.O. stand up better under more 


severe conditions than those made with other 
regular emulsifying cutting oils. 

DETERGENCY — The excellent wetting properties 
and detergency of new S.E.C.O. allow dirt 
and fines to settle quickly out of emulsions. 


Grinding wheels and machines stay cleaner. 


800x photomicrographs of 10% emulsions 
8S times as many oil particles per unit 


RUST-PREVENTION— The smaller oil particle size 
in emulsions of new S.E.C.O. gives better 
metal wetting properties and increased pro- 
tection against rust and corrosion. See 
photos below. 

If you’re a regular user of S.E.C.O., notice 
how much it has been improved. If you’re 
not, find out what we mean about greater 
economy and improved production with neu 
Sunoco Emulsifying Cutting Oil. Call your 
Sun representative, or write to Sun Oil 
Company, Philadelphia 3, Pa., Dept. I-9. 


S.E.C.O. emulsion on left contains 


volume as ordinary emulsion on right. 


Many minute particlesin S.E.C.O. emulsion do not showat this magnification 


<«SUNOCO-& 
ia OP al 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY Philadelphia 3, Pa. 


IN CANADA: SUN OIL COMPANY 


LIMITED, TORONTO AND MONTREAL 





Continuous Type Broaching 


Mathine Built in Five Sizes 


machining connecting rods 


and caps an opportunity for 
© wrface broaching 


Surface Broaching is a modern machining method 
that in many cases shows reduced costs through 
higher production, finish to closer tolerance, and 
low tool maintenance costs. If you machine large 





quantities of duplicate parts we will be glad 
to work with you on the possibility of adopting 
Footburt Surface Broaching Machines. Send us 
blueprints and hourly production requirements 
for our recommendations. 


THE FOOTE-BURT COMPANY cieverano 8, onio 


Detroit Office: 24632 Northwestern Highway, Detroit 35, Mich. 


FOOTBURT | 


PIONEERS IN SURFACE BROACHING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-20 The Tool Engineer 
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MACHINING HIGH-PRECISION GROOVE 
Truelove & Maclean, In swit 


High machinability plus high electrical conductivity 
with Anaconda Leaded Copper—now in strip form, too! 
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COPPER AND COPPER ALLOYS 


Made by The American Bra ee 


v y 
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SETUP: Material— AISI 1045 modi- 


The Tool Engineer 








specifies more Carboloy, 
braze-type tools 
than any other brand 


Consistent, record-breaking performance 


Tough jobs, like the one at left, are the real test of a tool’s perform- 
ance. And in plant after plant, Standard Carboloy Tools have proved 
that they deliver maximum production —at lowest cost per piece. 
They’re made by the company that pioneered “standards.” Their shanks 
are of the finest cold-drawn steel. Their carbide edges are auto- 
matically diamond-ground for accurate machining. 


Complete range of styles, sizes, grades 


Standard Carboloy Tools are available in thirteen styles, hundreds 
of sizes. Used “as is” or adapted to specials, they can handle up to 80 
of all single-point jobs —from rough turning to precision threading. 
They’re available with tips of Carboloy Extra-Performance steel- 
cutting grades 330, 350, and 370. Or, with carbides for cast irons, super 
alloys, nonferrous and nonmetallic materials. 


Immediate delivery from local stocks 


There’s no waiting for “long distance” delivery when you order 
Standard Carboloy Tools. Authorized Distributors of Carboloy ce- 
mented carbides in 140 cities keep full stocks on hand for off-the-shelf 
delivery. Your local Carboloy Distributor is listed in your Yellow Pages. 
Call him today. Or write: Metallurgical Products Department of Gen- 
eral Electric Company, 11101 E. 8 Mile Road, Detroit 32, Michigan. 


CARBOLOY. 


cE MENT E O Cc ARS ODES 


GENERAL @B ELECTRIC 
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Machines two castings simultaneously at 
rated capacity of 200 pieces per hour. 


Station 1 load; Station 2 mills mounting 
faces; Station 3 drills thermostat by-pass 
hole, mainshaft hole and four mounting 
holes; Station 4 cross-faces cover face and 
drills one angular vent hole; Station 5 
chamfers thermostat by-pass hole, drills 
six cover holes, spot-faces mainshaft hole 
on inside; Station 6 cross-faces impeller 
face, reams thermostat by-pass hole and 
drills second angular vent hole; Station 7 
spotfaces and chamfers mainshaft hole, 
spotfaces four mounting holes and drills 
by-pass hole on inside; Station 8 finish 
cross-faces impeller face and recesses center 
of mainshaft hole; Station 9 semi-finish 
bores mainshaft hole; Station 10 finish pre- 
cision bores mainshaft hole; Station 11 tap 
drills heater connection hole and probes 
cover holes; Station 12 taps heater connec- 
tion hole and six cover holes; Station 13 
automatically unloads two pump bodies. 


Locating: in Station 2, parts are located 
from foundry pads; in Station 3, from milled 
faces and cored water passages; and, from 
Station 4 on, from milled faces and two 
mounting holes. 


Cross’ “building block” principle provides 
flexibility for future part design changes. 





Other features include: complete inter- 
changeability of all standard and specia! 
parts for easy maintenance, construction 
to JIC Standards, hardened and ground 
ways and automatic lubrication. 





| Established 1898 ; 
~CROSS. 
Fist tn Automation 


PARK GROVE STATION «+ DETROIT 5, MICHIGAN 





How to increase product reliability 
by eliminating the loose fastener problem 


Use UNBRAKO self-locking socket screws to 
keep your assemblies tight 


With the Missile Age has come the realization that as mechanisms 
become more complex and automatic, every part must have a high 
degree of reliability, regardless of size or function, no matter how 
insignificant it May seem 


Most product mechanical failures occur at or around joints— 
the points of high stress concentrations. Threaded fasteners are 
widely employed to secure joints because they usually must be 
designed for disassembly as well as assembly. Far too frequently, 
however, they vibrate loose, acting more like “*threaded looseners,” 
and causing equipment malfunction, breakdowns and customer 
complaints. In some instances—ordnance or aircraft, for example- 
the consequences can be disastrous. 


UNBRAKO socket screws with the Nylok* self-locking feature 
offer you a simple, practical solution to this problem. An UNBRAKO 
with Nylok is a single, self-locking unit requiring no auxiliary lock- 
ing devices, no extra time or labor to install. The tough, resilient 
nylon pellet forces mating threads tightly together, locking the 
screw securely, seated or not, wherever wrenching stops. It will not 
work loose, despite severe vibration. Furthermore, a self-locking 
UNBRAKO can be used repeatedly. In contrast, lockwashers some- 





HOW A SCREW WORKS LOOSE 





The reason why a screw works loose under 
vibration is best explained by the analogy of a 
free block on an inclined plane, illustrated 
above. The slope is such that friction keeps the 
block from sliding (G). But if an external force 
starts to move the block side vays (P), Iriction 
can be reduced to the point where the block 
begins to slide down at the same time (D). 
A similar action takes place with screw 
threads. Tightening the screw forces the thread 
“uphill” against the thread of the nut or 
tapped hole. This sets up tension in the screw, 
creating enough friction between mating 
threads to hold it tight—under some condi- 


t 


tions. Often, however, vibration causes marked 


times snap or lose their spring if frequently tightened; and a cotter 


Variations In screw tension, resulting in motuon 
pin cannot safely be used more than once. 


between mating threads to the point where 
they begin to slip past one another or “run 


Tf the aif elf-loc y Z : s*htly more figs 
( ff the shelf, a self locking L NBRAKO may cost slight!) more downhill The result a threaded loosener 


than an ordinary fastener. But f.o.b. your product, it usually costs 
less ... assembly time, labor and reliability factor considered. See 
your authorized SPS distributor for complete details. He carries a 
full line of UNBRAKO self-locking products. Or write us for litera- 
ture and samples. Unbrako Socket Screw Division, STANDARD 
PRESSED STEEL Co., Jenkintown 37, Pa. 4 tf - 











*T.M. Reg. U.S. Pat. Off., The Nylok Corporation 





hi At SPS we apply a dynamic standard 


of quality —continually refined—so that 


+ 


High Reliability lector OUF fasteners will always have the high 
/ 


reliability factor required by today’s 
faster speeds, higher temperatures, and greater dynamic forces 
By using SPS fasteners in your assemblies, you increase overall 
reliability—the certainty of predictable performance under 


actual service conditions 


For more information on the science of reliability—the new- 
est branch of product engineering—write for a copy of the ; 
SPS booklet “Concerning High Reliability’’—just published LOCKED! The tough, resilient nylon pellet—permanently 
installed—keys itself into mating threads, forcing them 
tightly together and locking the screw securely. Self-locking 
UNBRAKOs will not work loose, despite severe vibration. 











We also manufacture precision titanium fasteners / 
[wie for free booklet 





Jenkintown - Pennsylvania 
Standard Pressed Steel Co. © The Cleveland Cap Screw Co 
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Columbia Steel Equipment Co. e Natic 
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~ Precision Tool News 


[Bs 


REPORTING NEW DEVELOPMENTS AT BROWN & SHARPE'S PRECISION CENTER 


New B &S Radius Gages 
Are More Convenient 
For Precise Checking 


New Brown & Sharpe Individual 
Radius Gages provide the easiest and 
most con venient method of checking 
precisely radii from %j2” to }” 

Each gage has 5 different test ing edges 
to cover both concave and convex radii. 
They are made of stainless steel, rust- 
and stain-proof, totally nonmagnetic, 
with dull finish. Individual gages are 
furnished in case with holder, in three 
desirable combin lations. Gages are also 
available separately. 





Cat. No. Gages in Set Sizes (Inches) 


628-2 16 Mr Mh by 64ths 
628-3 3 %-4 by 32nds 


628-1 (Combines all 24 gages in one case} 


New Magna-Set System Measures to .0001” 
Any Desired Height Right Up to the Ceiling 


Brown & agp ’snew Magna-Set sys- to form a “solid” column, almost im- 
tem gives you f erything you need possible to knock over: and they hold 
to measure any ’ right up to the the Hite-icator firmly. When switched 
ceiling with gage block accuracy. It off, they are easily disassembled. Hite- P 
can be used in lab or shop, on surface icator is a refinement of the B & S Your Local Distributor Can 
plates or machine tables, to measure Hite-Set, featuring a new dial indica- Give You Complete Service 


) 
“short” or “tall” pieces to tolerances tor that determines position ata glance 





as close as .0001”. to .001 over ige, so that only B & S preci 
tenths need to be read from mike head. BES vvailal 
Basic components of the system are ; items are avail: 
new B & S Riser Becks, magnetic or Other Brown & Sh irpe Rang icts, prices thr 
plain, and the new B & S Hite-icator— Such as Black Granite Sur » Plates, who is only 
10” or 20”. Super Vernier t ~ ia es, Hite- i 
Sets, Hite-Cheks and Dial Indicators, 
Riser Blocks are 9” harder > el can be used in njunction with the 
castings, top and Magna-Set system provide every- 
chrome -pla ted and lapped t ‘better thing you need neet all your height 
than Class A gage block accuracy per measuring and height transfer re- 


inch. Mag netic blocks can be stacked quirements with gage block accuracy. 





PROGRESS IN PRECISION » FOR 125 YEARS 


Brown & Sharpe an. 2) 


PRECISION TOOLS AND GAGES ¢ MILLING, GRINDING AND SCREW MACHINES © CUTTERS AC E ACCESSOR GEAR — AND CENTRIFUGAL PUMPS 
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NEW... 


= 

At W-K-M Division of A-C-F Industries, Inc., Houston, Texas 
Gulfcut Heavy Duty Soluble Oil has been used extensively on 
turret lathes for threading, boring, facing, turning, and groov 
ing operations. This Gulf customer says: ‘‘Gulfcut Heavy Duty 
Soluble Oil gives us long tool life and excellent finishes 


Erich Brenner, Foreman at W-K-M, informs Jeff Bolling, Gulf > 
Sales Engineer, about the excellent results obtained with 
Gulfcut Heavy Duty Soluble Oil. 


The Tool Engineer 








Gulfcut Heavy Duty 
oluble 0il 


Now you can make heavier cuts... at higher speeds... with longer 
tool life...even in turning such alloys as chrome-nickel steels! 


Here’s a completely new emulsifying oil—de- 
veloped over the past 6 years in Gulf’s research 
laboratories! Gulfcut Heavy Duty Soluble Oil 
performs efficiently even on low machinability 
metals. It has a record of proven performance on 
tough jobs where most soluble cutting oils have 
trouble meeting requirements. 

Gulfcut Heavy Duty Soluble Oil is economical, 
too: an average mixture of | part to 25 parts of 
water gives high cooling efficiency, and superior 
lubrication. In many field tests, it has performed 
very well even in mixtures of 1-to-150! 


Will not separate or gum! 


This shop-proved new soluble cutting oil won't 
separate or gum in wheels, slides, ways or other 


machine parts. It contains a potent rust inhibitor 
which provides greater protection against rust 
and corrosion. Has excellent emulsion stability, 
even in hardest water. Has high surface-wetting 
properties for more effective cooling. Contains 
powerful anti-foaming and anti-welding agents. 
Also contains an effective germicide to help elimi- 
nate rancidity and odor. 

Is your production hampered by your present 
soluble oil? When turning metals of low machin- 
ability, are you forced to take light cuts, at slower 
speeds and feeds? To improve production, get 
better surface finishes, longer tool life, lower over- 
all operating costs—try new Gulfcut Heavy Duty 
Soluble Oil. Call the Gulf Engineer, at your near- 
est Gulf office—or write for illustrated booklet. 


GULF OIL CORPORATION 
Dept. DM, Gulf Building 
Pittsburgh 30, Pa 


THE FINEST PETROLEUM PRODUCTS FOR ALL YOUR NEEDS 
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MACARA HAS THEM! 
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SERIES A, 512-110 tons SERIES AA, 32-200 tons SERIES E, 75-200 tons 
Front-to-Back Crankshaft 





THREE TYPES OF CLUTCHES FOUR TYPES OF DIE CUSHIONS 


Designed and manufactured by Niagara, single 
cylinder and tandem type pneumatic die cushions 
are built in 4 types to make any Niagara In- 
Pneumatic sleeve clutch. (3) Niagara low inertia Electro-Pneumatic friction clutch. clinable a double action press. Self-lubricating 
models are available for avtomated OBI's. 


SPECIAL BOLSTER we 
yc. CONTRO FLANGED suing. 
POWER SLIDE ADJUSTMENT 


Each Niagera Inclinable features the clutch best suited for the purpose. (1) Famed 


Niagara multi-jaw mechanical sleeve clutch. (2) Exclusive Niagara multi-jaw Electro- 










BRAKE 
FLYWHEEL © ole AREA LIGHTING 


bon MOTOR CUTOUT SWITCH 


EQUIPPED FOR AUTOMATION POWER INCLINING DEVICE WIDE CHOICE OF ACCESSORIES 
Featuring the most advanced controls and devices, Fast-acting, safe and easy to With a full selection of modern press 
Series EA (automated models) are engineered for peak operate, Niagara's air motor inclin- accessories available, Niagara Standard 
productive capacity. Here's a line of OBI's that is ing device (shown above) is fur- Inclinables are adaptable to the widest 





completely equipped by Niegara for operation in your nished as an optional accessory. possible range of job assignments, 
avtematien lines. 











standard OBI presses in all sizes 
orate Mad -\-Miilei mel a-Mals lime) am AU 





SERIES EA (Automated) , 75-200 tons 
Front-to-Back Crankshaft 


CENTRALIZED LUBRICATION TO FIT THE NEED 


Niegara Inclinables are readily equipped with either manually- 
operated or automatic lubricators, or automatic circulating oil 
systems. It's one of the many ways in which Niagara ovtfits 
standard inclinables to meet individualized requirements. 





GET ALL OF THE FACTS on any or all Niagara Inclinable 
Presses. Consult with a Niagara representative. His recommenda- 
tion will be impartial. He has all types of OBI's to offer. At your 


request, specific Bulletins on each series, containing complete 
information and specifications, will be mailed to you promptly 





5 LINES .. . 34 MODELS 
EACH A CHAMPION IN ITS CLASS: 


Niagara offers you industry's most 
complete, most modern, and most 
exclusive selection of standard inclin- 
ables ... plus an unequaled choice 
of press accessories and automatic 
devices to meet your specific job 
requirements. You can count on 
Niagara for inclinables that will do 
LT -Miilol SMe lo ME) ol -1-to MM olaelel tial lolimmelt itis 
accuracy, prolong die life and hold 
down maintenance costs within your 


plant 


SERIES BI, 60-200 tons 
Double Crank 


ALL TYPES OF AUTOMATIC FEEDS 

To speed production, Niagara Inclinables are easily equipped with 
complete, automatic feed arrangements: single roll, double rell, dial, 
chute, magazine and specially engineered types. Variable speed drives 
can be provided to allow adjustment for the optimum speed consistent 
with the die, material and feed length. 


_NIAGARA 


America's most complete line of presses, press brakes, shears, 








other machines and tools for plate and sheet metal work 


NIAGARA MACHINE & TOOL WORKS ¢ BUFFALO II, N. Y. 
DISTRICT OFFICES 
Buffalo © Cleveland ® Detroit © Indianapolis © New York ® Philadelphia 


Distributors in U. S. cities and majo 














your productions consistent 
..because Card taps are uniform 


r tirst step in consistent production performance is 
cal they keep production u 
EF a 
f Card taps. The gages are 


ss. Card Warehouses: Atlanta cago, Detroit, Fort Worth, 


ew York, San Francisco. 


DIVISION OF UNION TWIST DRILL COMPANY 


— Serving you through the best distributors from Coast to Coast 














/f you use Carbide tools as steadily This brand cuts down your carbide 
as machine too/s use coolants... . too/ usage, production time and costs! 


The more you use carbide tools 


the more you ne 


ed Union 


re na ciitterc yenr “tar 


Available nationally through Union Distributors anc 


A 
. - + nt 
ses Atia 


S. W. CARD DIVISION, Mansfield, Mass.; BUTTERFIELD DIVISION, Derby Line, V 
See Your UNION DISTRIBUTOR for cutting tools that will save you time and money 











SIDNEY LATHES 


rot- 1a Mejia -laleiial-lamm celels 




















how Sidney Lathes accomplish this... 


il by easier, quicker operations ® by extra long-lasting basic 

due to such exclusive features construction such as Sidney’s 

as Sidney Pre-Selective Spindle- exclusive Herringbone-Geared 
Speeds ...Single direct-reading Headstock...complete anti-friction 
dial with 32 automatic speed bearing construction with 


changes... automatic pressure lubrication... 





es 


nies ww -_—ae..tl 















rotovaslol-1iiih4-m clel-jii(e)all o) Amm 
1. machining more work 
igs per man-hour'!... 


continuing to set new records 
for minimum downtime !... 


actually producing parts at 
record cost efficiency! 





053 by manufacturing methods To beat today's competition, 
and quality control which...on investigate SIDNEY LATHES! 
their record...have been the Vour pane eat, wie or letter 


C — ill bri 
finest for dependable, efficient sstenlinniied siaetnoesicatauaiinmas 


igs = and full particulars! 
precision workmanship | 





SIDNEY MACHINE TOOL CO. 
SIDNEY, OHIO 


Wholly owned subsidiary of Buhr Machine Tool Co 
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AVOID the 
HIGH COST 
and difficulty 

of fabricating 
long, hard 

& straight parts 
by conventional 
methods ... 


mug 


/ 





THOMSON 


-oroun 





SHAFTS, ROLLS, GUIDE RODS and other long-round parts 


over ten years of experimental work an 
ce with hardened and grc 1 shafts w 
rement for BALL BUSHINGS, the Linear Ball Bear 
-d by Thomson Industries, Inc 


pecial techniques and equipment that have been dev eloped 
high production rates and low handling costs. This permits 

Savings Over conventional methods which are plagued with 
itic warpage, straightening and resultant grinding problems 
Finished 60 Case parts frequently cost less than the scrap losses 
that result from conventional methods 
60 Case material has a surface hardness close to 60 on the 
Rockwell C scale which is essential to resist wear 
Long lengths of material ranging in diameter from “%4” to 4” 
are stocked to enable prompt shipment of 60 Case parts, with o1 
without special machining 


i 


\ Write for literature and name o 
i 


For emergency needs 
call collect 
MAnhasset 7-1800 


4 


| 


ce 


A 


a 


a 
\ 





AY, 
/ 






























ADVANTAGES of 60 Case 


COST REDUCTION 

HARD BEARING SURFACE 
ACCURATE DIAMETERS 
GROUND FINISH 
STRAIGHT PARTS 
DELIVERY FROM STOCK 
ADDED STRENGTH 
UNIFORM HIGH QUALITY 


TYPICAL 60 Case PARTS 


GUIDE RODS, SHAFTING, ROLLS, TRAVERSE 
RAILS, PISTON RODS, ARBORS, LEADER PINS, 
TIE RODS, KING PINS, AXLES, CONTROL RODS, 
GUIDE POSTS, MANDRELS, BEARING ROLLERS, 
SPINDLES 


THOMSON INDUSTRIES, Inc. 


Dept. C2, Manhasset, New York 
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\ 
i The Drill Bushing 
" with the Hole 
in the Middle * 


* Our 100% concentricity inspection means every hole 
is EXACTLY centered. Another “Life Saver’’ for you! 


DRILL BUSHING CO. 


5107 Pacific Boulevard 
Los Angeles 58, Calif 


ae ae ee ee oe 
SEND NOW FOR FREE COPIES OF OUR NEW CATALOGS 
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Introdueed only a few years ago as 
the original turnover-insert type 
tooling, Kendex performance on 
thousands of jobs has made it first 
choice of the metalworking world. 


The KENDEX* Story...from drawing board 
to world-wide use in four years 


Originally introduced in only 
seven styles, Kendex turnover 
insert tooling is now available 
in 42 styles and 222 holders 





complex parts has been a 
keynote in designing Kendex 
Tooling. Simplicity with rugged 
construction; solid Kennametal 
made in four countriest and sold chipbreakers for positive chip 
world-wide. Such spectacular control; a wide selection of in- 
acceptance means that Kendex serts . . . features that have won 
tooling is correct in design, world-wide acceptance. 

sound in construction and is Your Kennametal Too! Engi- 


Features that have made Kendex 
the World's Leader in Tooling 


Selid Kennametal Chipbreaker—Kendex Chip 
breakers cre “all carbide," as durable as the insert 
beneath . . . outlast several multi-edged inserts on 
overage jobs; can be omitted when not needed or 
easily modified for special requirements. 


Economical Chip Control—Three standard chip- 


being used profitably on thou- 
sands of operations. 

Further proof of the econom- 
ical soundness of the Kendex 
design was its application to 
Heavy Duty and Positive Rake 
tools and recently to Encased 


neer will work with you in se- 
lecting the right Kendex tooling 
for your machining operations. 
Applying and servicing Kenna- 
metal Tooling and solving tough 
machining problems is his full- 
time job. Call him now, or write 


breaker widths fit both R.H. ond L.H. holders, and take 
care of most jobs. Simple design provides most eco- 
nomical chip control ever available. 

Low Contour of Kendex Chipbreakers minimizes 
chip interference . . . their snug fit leaves no gops or 
pockets in which chips can jam. 


Fast Setup—Kendex Chipbreokers and Inserts can 


be quickly indexed or replaced economically—as 
they are separate from all clamping parts. No re- 
setting of tool required. 


may 
— 


Boring Bars and Boring Heads. 
Simplicity . to minimize the 
number of parts and avoid any 


to KENNAMETAL INc., Latrobe, 
Pennsylvania, for the new cata- 
log of Kendex tooling. 





*'lrader rk United States, Canada, Belgium, Italy 
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ee et INDUSTRY 


AND — 
woes > KENNAMETAL “2 = 
ABRASION, CORROSION-RESISTAN 


MINING, METAL AND WOODWORKING TOOLS 
.. Partners in 6 NOGALES RCUSSION AND IMPACT PARTS 


WEAR AND HEAT-RESISTANT PARTS 
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no job too large... 


or too small 


M&M's complete line handles them all 


FREE— Send today for 


emanates of the type or size of 


circular saw you require, there’s a your copy of M&M's 

‘ Circular Sawing 
Motch & Merryweather blade to do the Handbook, a pocket- 
job... better and faster. a sized guide to sawing 


operations 


M&Ms specially-developed Triple Chip 
tooth design distributes cutting strain, ‘Q Quality 
permits heavier feeds at higher speeds, 
greatly prolongs the life of each blade. ‘ -Y 

Availability 

Your local M&M dealer stocks the 7 
complete line of Motch & Merryweather 
cut-off, slitting and slotting saws. In addi — 


Service 





tion, he is always ready—with the help 


of M&M’s Engineering Department—to Morten AnD ——_ 


assist you in solving unusually difficult 


svecroemn cunmvety ARRAY WEATHER 


Cutting Too! Manufacturing Division 
Cleveland 17, Ohio 
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How 
ie}, ibe), 
MULTIPRESS 


serves 
WATERMAN’S , 
c/C PEN DENISON Multipress 


increases pen production 800% #\N 
at WATERMAN PEN 


This hydraulic Multipress is blanking and forming Waterman C/C pen points at a rate 


of 4800 per hour. Operating a five stage die, the Multipress with its fast, uniform 
hydraulic ram action assures Continuous production with absolute protection to 


the intricate die itself. Considerable savings in both material and operating press time 
are also realized by the added advantage of hydraulic ram control where 


ram pressure can be set to close limits 
Previously done by hand, the operation is now accomplished 8 times as fast with 


negligible loss of production from scrapped work 
There are Multipresses from 1 to 75 ton capacity to speed your production 


Ask the Denison representative to see where you can benefit now 
Write Denis 


n Engineering Division, American Brake Shoe Co 


1182 Dublin Road, Columbus 16, Ohio 


Forming pen points to preci- 
sion tolerances at Waterman 
Pen Company, Seymour, New York, 


2 S-f0n £ ydraulic Multipre 5 


DENISON 


drOll ica 


HYDRAULIC PRESSES «+ PUMPS « MOTORS + CONTROLS 
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NEW & 


Cuts up to 10 times faster. 


This is the new Starrett SAFE-FLEX® Band Saw — 
a high speed steel band saw that cuts up to 10 times 
faster, outlasts ordinary blades as much as 30 to 1. 
Engineered for higher speeds and heavier feeds to cut 
harder and tougher materials with ease and safety, it 
pays for itself over and over in lower cutting costs, 
longer tool life and substantial material savings. 


Red-heat. hardness even at temperatures up to 
1100° F. keeps this new band hard and sharp. Grad- 
uated hardness gives it super-hard teeth and a super- 
tough back. Thinner section (.025” to .042”) lets it 
cut faster with less power and less chip loss. 


BN 


4 


HIGH SPEED STEEL BAND SAW 


..with up to 3O times longer life 


Your nearby Industrial Supply Distributor has 
this new Starrett SAFE-FLEX® High Speed Steel 
Band Saw in Regular, Skip-Tooth and Hook-Tooth 
types. Call him for quality products, dependable serv- 
ice or write for complete information. Address 
Dept. E The L. S. Starrett Company, Athol, Mass., 


U.S. A. 
A AA 
S if | | i of >) @ 
OLN en 
PRODUCTION-PROVED BAND SAWS 


World's Greatest Toolmakers 


SY} PRECISION TOOLS + DIAL INDICATORS « STEEL TAPES « GROUND FLAT STOCK « HACKSAWS + HOLE SAWS + BAND SAWS « BAND KNIVES 
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; AKES GOOD PRODUCT 
VISIT BOOTH 1401 — ASTE TOOL SHOW 


March 1958 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-3-41 





The EASIEST, FASTEST and CHEAPEST WAY 


TO SHARPEN A DIE is to... 
PUT IT ON A BLANCHARD! 


The Blanchard method of die sharpening is unequalled for speed, 
safety and economy. All of the dies shown are sharpened on a Blanchard 
No. 18 Surface Grinder with equal ease. 

The rotary work motion of the Blanchard, with the wheel covering the 
entire surface at each revolution, enables the operator to remove the amount 
of stock to sharpen the die and no more! This saves time and increases the 
life of the die, too. 

The ample supply of coolant and the ability to use free-cutting wheels 
permit high grinding speeds without danger of burning the work. This 
extra speed reduces idle time on the presses. 

Many shops use their Blanchards for die sharpening as well as all 
other surface grinding required in their manufacturing. The 3 Blanchards 
shown below cover work requirements from finishing tiny gears to rough- 
ing steel plates 84” across corners. 

Write today for your free copy of WORK DONE ON THE BLANCHARD, 
Fifth Edition and “the Art of Grinding”, Fourth Edition. 


BLANCHARD 
THE BLANCHARD MACHINE COMPANY 
64 State Street, Cambridge, Massachusetts, U.S. A. 


No. 42-72 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-42 The Tool Engineer 
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How to find a better 


heat-treating method 


Here’s a sound way to do it. Take your prob- 
lems to the people who have consistently, 
over the years, provided the metal treating 
industry with new and better ideas, more 
efficient, more practical equipment. This 
will bring you to Lindberg, creators of the 
famous Cyclone type atmosphere furnaces, 
the long-life ‘““dimple”’ vertical radiant tube, 
the revolutionary new CORRTHERM 
electric heating element and so many other 
innovations in better heat treating methods. 
Lindberg is synonymous with heat treating 


ee gite 


furnaces. We build them for carbonitriding, 
carburizing, hardening, tempering, normal- 
izing, bright stainless annealing, brazing, 
carbon correction, nitriding, or any other 
metal treating requirement. Give your pro- 
duction processes the advantages of Lind- 
berg’s forward look in “‘heat for industry” 
techniques. Get in touch with your nearest 
Lindberg Field Representative (See classified 
phone book) or write Heat Treating Furnace 
Division, Lindberg Engineering Company, 
2447 W. Hubbard St., Chicago 12, Illinois. 


BE R G heat for industry 
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If you're spending 


this much............. 


for lightweight 
tooling metals 


It's true! Dow magnesium tooling plate costs up to 


The 
magnesium permit 
rolling and oven thermal flattening to a degree of 
flatness and surface smoothness satisfactory for vir- 
tually all tooling uses. This flatness is not obtainable 
in other lightweight tooling materials without costly 
machining of the surface. 


35% lee ss than other lightweight tooling metals. 
fundamental characteristics of 


You actually save money twice with magnesium be- 


cause it costs less to fabricate, too. 


Magnesium is 
AVAILABLE FROM STOCK AT: 

Copper and Brass Sales, inc., Detroit, Michigan 
Fullerton Steel and Wire Co., Chicago, Illinois 

Hubbell Metals Inc., St. Lovis, Missouri 


‘ TTT H - 
men 
Hill (iapeeeeeaey 


you can do the same job 


. for this much with 


DOW MAGNESIUM 


TOOLING PLATE 


the most machinable of al! tooling metals. It’s easy 
to cut, to weld, and to handle in the shop, and light- 
weight magnesium tools make more efficient workers. 


Investigate, and you will find that magnesium costs 
LESS TO BUY, COSTS LESS TO FABRICATE, 
TO USE. 


COSTS LESS 
Get the whole story from your Dow mag- 
nesium supplier. Contact him today or write to THE 
DOW CHEMICAL COMPANY, Midland, Michigan, Dept. 
MA 1428A. 


A. R. Purdy Co., Inc., Lyndhurst, New Jersey 


Reliance Magnesium Company, Los Angeles, California 
Vinson Steel and Aluminum Co., Dallas, Texas 


SEE THE DOW DISPLAY at the Philadelphia ASTE Show, May 1-8, Booth 1653. 


YOU CAN DEPEND ON 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-3-44 
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Pilot Plant Equipment... 
a Lindberg Innovation 


When there is something new in “heat for 
industry”’ most often it comes from Lind- 
berg. The latest is a new line of Lindberg 
equipment now available that fills in a long- 
felt need in metal treating. Our engineers 
have designed a brand new group of fur- 
naces to bridge the gap between laboratory 
and production line. This larger-than-lab, 
smaller-than-standard equipment is designed 
specifically for pilot plant use. You can test 
your materials, your methods, on equipment 


E R G heat for industry 


1958 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


moderately priced but production capable. 
Fuel-fired, electric and High Frequency units 
are included. Six different types of furnaces 
can be supplied including, as illustrated, an 
electric vacuum-type furnace ideal for testing 
this newest and most promising heat treat- 
ing method. Get in touch with your nearest 
Lindberg Field Representative (See classified 
phone book) or write Pilot Plant Equipment 
Division, Lindberg Engineering Company, 
2447 W. Hubbard St., Chicago 12, Illinois. 


INDICATE A-3-45 
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This new style’ Barnesdril honing tool is designed for 

constant clignment-bearing while cutting throughout 

the length of interrupted bores. Designed with one 

new :. bank of 4 Barnesdril Plas-T-Clad Honing Stones, the 
; tool has two banks of 3 fiber guides each in front of 

B ARNESDRI L the stones, and two banks in back of the stones. 
These guide assemblies are automatically expanded 


HONING TOOL . with the stones, keeping the tool firmly supported 


at all points, to meet the conditions of the bore. 





As a result, alignment of all segments of the bore is 
guarantees assured, and any tendency for “bell mouth,” char- 
parallelism acteristic of interrupted bores, is eliminated. The 
honing tool is equipped with a universal drive shank, 


concentricity and will hone a range of bores within certain limits. 


Sketch indicates extreme cutting position at either end 
alignment : aes 
of bore length, showing how tool is fully supported 


in finishin g with at least two bearing points in any cutting position. 
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INTERRUPTED BORES 





The application sketch shown here represents the 
honing operation on a rotor sleeve which is actually 
a series of bores within the part. This tool maintains 
tolerances of +.00025”, removing .004” stock from 
interrupted bore sections, .875” diameter by 8.750” 
overall length. Finish requirements are 40 RMS. 


With knowledge of the job requirements, BarnesdriL 
engineers are able to furnish honing tools and abra- 
sives with maximum cutting efficiency for all honing 
operations. If you have special finishing problems 
or bore applications, send prints or sample parts 
for recommendations by Barnesdril engineers. Esti- 
mates will be furnished without obligation. 


Write for bulletin completely describing new designs in 
Honing Tools and Abrasives. Ask for Bulletin No. 5706. 


BARNES DRILL CO. 


870 CHESTNUT STREET @® ROCKFORD, ILLINOIS 
DETROIT OFFICE: 13121 Puritan Avenue 


BARNeEsDRIL 
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Lindberg pioneers in 


High Frequency Heating 


Along with its pioneering in all phases of 
“heat for industry” Lindberg is one of the 
largest makers of High Frequency heating 
units. Our ““H-F” designers and engineers have 
made outstanding developments in this im- 
portant heat treating field. For example, we 
illustrate a remarkable unit just recently 
completed for aluminizing automotive 
valves. It was designed vertically, saving 
60% of floor space, and is completely auto- 
matic. No operator is required. It fits per- 
fectly into an automated production line. 


. 


7 \Ce gee 


Our High Frequency Division provides units 
for hardening, brazing, heating for forging 
and forming, annealing and many other pro- 
cesses, and designs a variety of fixtures for 
application to ‘“H-F’’ units. Lindberg also 
supplies a complete line of motor generators 
for all induction heating and melting appli- 
cations. Get in touch with your nearest Lind- 
berg Field Representative (See classified 
phone book) or write High Frequency Divi- 
sion, Lindberg Engineering Company, 2447 
W. Hubbard St., Chicago 12, Illinois. 


INDBERG heat for industry 
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SECTION THROUGH ANGLE HEAD //] 
SHOWS RETRACTABLE BIT AND CLEVIS // 
WHICH KEEPS BIT FROM TURNING (Af \/ 
WHILE NUT IS TIGHTENED. 





Unusual production line problem 
solved by specially adapted air tool 


This operation is unusual in that the nut must be run 
down and tightened on the slotted, headless shock 
absorber adjusting screw without turning the screw itself. 
With the specially adapted Gardner-Denver 16C angle 
nut setter, a retractable stationary blade (such as a 
screw driver bit) inside the socket keeps the screw 
from turning. 


Cuts production time 


Hand tools are usually employed for this type of oper- 


ERD, 
oC 


\ > 
Since 189% Py 


IN GENERAL 


ation. However, the versatile angle nut setter easily does 
the job in a fraction of the time required by hand 
methods. It also holds torque within commercially 
required limits. 

The above example is typical of special problems that 
Gardner-Denver’s Keller tools solve for production men. 
If a standard tool isn’t available for a particular appli- 
cation, Keller specialists will work with your tool 
engineers on an adaptation to fit the job. Write your 
Gardner-Denver representative for complete details. 


ENGINEERING FORESIGHT—PROVED ON THE JOB 
INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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Howto precision finish ' <4’ 
42 surfaces in one cycle © 


Back and front 
view of the 
bored casting. 
Part will even- 
tually house a 
precision gear 
train. All hole 
sizes and lo- 
cations are 
held to .001” 


tolerances. 


Close-up of 
part mounted 
in its hydrau- 
lically-oper- 
ated fixture. 
Notice strad- 
dle facing 
tools mounted 
onboring 








: ' spindles. 
San 
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These magnesium cast aircraft gear housings are being 
bored, faced and chamfered, 42 precision operations 
overall in one cycle on a single Ex-Cell-O 17-A pre- 
cision boring machine! What's more, all diameters and 
locations are being held to .001” tolerances. 


The ability of this and other Ex-Cell-O boring machines 
to perform multiple precision operations is recognized 


throughout the metaiworking industry. This reputation, 
backed by years of leadership, is your assurance that 
precision boring is best done by an Ex-Cell-O machine. 


to your production standards, get in touch with your 
local Ex-Cel!-O Representative. Or, if you prefer, 
write direct to Ex-Cell-O, Detroit. 


EXCELL-0 


CORPORATION 
DETROIT 32, MICHIGAN 


For full information on the complete line of Ex-Cell-O 
precision boring machines, including the one best suited 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING AND BORING SPINDLES + 
CUTTING TOOLS + TORQUE ACTUATORS + RAILROAD PINS AND BUSHINGS « DRILL JIG 
BUSHINGS + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 





To assure 
absolute 
alignment 
of 
leader 
pins 
and 
bushings 


/ 
They're assembled on DANNEMAN 


PRECISION 








cylinder square fixtures >) | a a 


The inherent precision of Danneman die set design and manufac- 
ture allows Danneman customers to concentrate on the /arger task— 
the die itself. For example, they like the flanges all around that 
give extra strength and additional clamping area. They recognize 
the importance of complete interchangeabilify between any die shoe 
or punch holder—which Danneman achieves by precision boring 
on master plates with Moore jig-boring machines and De Vlieg 
microboring tools. 


A cceeeeeeseeeeeee 


V 


Customers also like the fact that in Danneman die sets the die 
space is in even inch increments with the shank located on the 
center of the die area—that hardened and ground leader pins are 
spaced for maximum stability and still allow blanks to fall through 
when in an inclined position. 

Next time, specify the Danneman precision die set available for 
your purpose and extra convenience—or we'll design and build to 
your specs. Complete catalog on request. 


Pt 7 ACME-DANNEMAN CO., INC. 
Sales Offices: 45 West 18th St., New York 11, N. Y. 
DIE SET DIVISION ALgonquin 5-7150 Works: 203 Lafayette St., New York 11, N. Y. 
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rotect Hydrauli 
stems 3 Ways 


..-WITH SINCLAIR 
—DURO HYDRAULIC OILS — 


ns a 


Il. STOP RUST! 


You stop rust everywhere in your hydraulic system 
with Sinclair DURO Oils! Water in the system can’t reach metal surfaces 





because Sinclair's rust inhibitor is a preferential metal-wetting agent that plates out 
on surfaces, and stops moisture-to-metal contact. 


FIGHT OXIDATION! 


Two special inhibitors in DURO Oils give you extra protection against oxidation 

of the oil, and prevent the formation of oxidation by-products. Thus, your hydraulic 
system stays free of varnish, sludge and corrosive acid... 

highly important in today’s advanced equipment! 


PROTECT AGAINST FOAMING! 


Sinclair adds a highly effective anti-foam agent to DuRO Oils. This keeps air 


bubbles from being retained in suspension, thus assuring positive control and continuous 
lubrication with less wear. Sinclair DURO Oils give you smoother, full power transmission! 


Look to the “big three” benefits of Sinclair DURO, the high viscosity index oils for 
hydraulic systems... they’re designed to give you the maximum performance at the 
higher temperatures, greater pressures, and faster speeds of modern hydraulic systems. 
Your Sinclair Representative can give you full information, or you can write for literature 
to Sinclair Refining Company, Technical Service Division, 690 Fifth Avenue, 

New York 20, N. Y. There's no obligation! 
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YOU CAN SET TOOLS IN SECONDS 
on this 





SENECA FALLS 
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Where it used to take minutes by the old “cut 
and try” method, it now takes only seconds to 
adjust tools on the new Seneca Falls Model Q 
Automatic Tracer Lathes. Diameter and shoul- 
der length accuracy are controlled by the stylus 
which is adjusted by means of compound slides 
operating in conjuction with two dial gages. 
One dial indicates diameter, while the other in- 
dicates shoulder length. The operator simply 
takes an initial cut over the work piece and sets 
the dials to zero. The work piece is then checked 
with micrometers to obtain out-of-tolerance 
readings, after which the stylus is accurately 
adjusted in one setting, by turning the slide 
adjustment knobs until the hands on the dials 
indicate the correct amount of stock removal. 
After the stylus is properly adjusted for size and 
length, the hands on the dials are again set at 
the zero mark. 














Diametral and length adjustments are made by 
the “straight line” method, which does not 
affect either adjustment when feeding in the tracer slide. See line drawing for 
explanation. 
Another advantage of the dial gages is that tool adjustment for wear is visually 
indicated on the dial and permits resetting the stylus to zero position when the 
tool insert is indexed or changed for a fresh cutting edge. 


ENECA The dial indicator system facilitates a fast changeover from one part to another 
when used in conjunction with templates designed to compensate for variations 
ALLS in size of the work pieces. This method eliminates even the initial “trial cut,” as 
the first piece turned is accurately machined to the specified dimensions. 
ACHINE 


it). eee SENECA FALLS MACHINE CO, 


SENECA FALLS, NEW YOR K 


Lo-swing Lathes and Seneca Falls Machine Tools, Automation and Electronics 





On Norton 


diamond wheels 


...this mark is 


Your 
CERTIFIED 





Buying Guide 


a 
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_ 


id wheel we have 
indicating diamond 
his case, 100. 


no ine f the 
meaning of the 


h Norton 100 concen- 
wheel contains an 
ats calculated 


inch 


car 
ts per cubic 
Zo concentration ol 
nond contain 75%, 50% and 25% of 
this 100 concentration standard, 
tively. 
The finished wheel contains 
lated number of carats of diamond except 
for the slight | in 


respec- 


ss resulting from truing 
the diamond section to place the wheel in 
proper truth and condition for grinding. 

With each wheel you get a certificate 
essuring the complete dependability of its 
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own Sizing, grading ar 
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» and long wheel life 
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ontrol ed act uracy, 
introduce all three 
l metal, resi- 
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1boratory check- 
brings you a 
ing every diamond 


Zives you fast serv- 


See Your Norton Distributor 
for the diamond wheels you need. Or write 


to NORTON COMPAN 


INFORMATION, USE REA 


Y, General Offices, 


DER SERVICE CARD; 


Worcester 6, Mass. Plants and distribu- 
tors around the world. 





WNORTONF 


ABRASIVES 
Gilaking better products «+ + 
fo make your products better 





NORTON PRODUCTS 
Abrasives « Grinding Wheels 
Grinding Machines « Refractories 
BEHR-MANNING DIVISION 
Cocted Abrasives * Shorpening Stones 
Pressure-Sensitive Tapes 


INDICATE 





Only the NICHOLS TWIN MILL 








Base price standard 
motor driven model, 
FOB Waltham, Mass. 


Manvfactured by W. H. Nichols Co. 
Write for details on the complete Nichols line, 
“The Millers That Use Their Heads” 


NATIONAL DISTRIBUTORS 


The ROBERT E. MORRIS Company 


REM SALES DIVISION 
FARMINGTON AVENUE ¢ WEST HARTFORD 7, CONN. 
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SPINDLE TAPER RUNOUT 
ALLOWABLE ERROR .00015 


TEST L.H 00015 
TEST R.H 5 


SPINDLE RUNOUT 
on 8” Mandrel 
ALLOWABLE ERROR 
001 F.LR 
TEST L.H 
TEST R.H 


0002 
0002 


PARALLELISM OF 
SPINDLE TO TABLE 
ALLOWABLE DIFFERENCE 
BETWEEN A&B .0005 
TEST LH. .0002 
TEST R.H. .0002 


RIGHT ANGULARITY 

OF TABLE TO SPINDLE 
ALLOWABLE 

FRONT TOE-IN 
24” SPAN 


003 


TEST L.H. .003 
TEST R.H. .003 
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now change tools 
in seconds on 
your Bridgeport 
milling machine! 


NEW 


Easily installed, the new Microbore spindle equips 
any Bridgeport for Microbore Flash-Change Tool- 
ing. This quick change system increases productivity 
and reduces downtime on all milling, drilling and 
boring operations. 

The Flash-Change Socket, an integral part of the 
spindle, combines maximum strength and rigidity 
for roughing with extreme accuracy for precise 
finishing operations. A full range of standard Flash- 
Change Adapters for end mills, shell end mills, 
drills, drill chucks and one- or two-tool Standard 
Microbore Boring Bars is also available. 

Return the attached coupon for complete infor- 
mation on another Microbore first! 


Please send me . . . | | Complete Information on the New Microbore 
Flash-Change Bridgeport Spindle 
| Comprehensive Microbore Catalog 


DeVuieg © Micropore SYSTEM | ow 


DE VLIEG MICROBORE ® DIVISION OF DEVLIEG MACHINE COMPANY TITLE 


~ Pa _ o le - } bs so = —— _ 
2720 West Fourteen Mile Rd., Royal Oak, Michigan ADDRESS = s ZONE STATE 
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ARC WELDING AT WORK CUTTING COSTS 


How Weldynamics cuts costs— r, A { 
speeds production of i<cm, 
automatic transmissions 











—pierrenaiaes transmissions for automobiles and trucks are 
being built faster and at less cost by the use of Automatic 


Lincolnweld Submerged Arc Welding. 


Automatic Lincolnweld Submerged Arc Welders are used in 
high-production jobs like this because Lincolnweld is reliable. 
Weld quality never varies, starts and stops are positive, and higher 
welding currents are faster. 

Lincoln field representatives, trained in Weldynamics, will help 
you apply the cost-cutting advantages of Lincolnweld automatic 


welding to your production line. Strategically located in 54 cities 
throughout the U. S., or write: 


of Are Welding Equipment 


© 1958 The Lincoln Electric Company ae OLN 


THE LINCOLN ELECTRIC COMPANY « pEpt. 5019 « CLEVELAND 17, OHIO 
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Tools you can Trust 


BY 


DISTRIBUTED 


m Men you can Trust 
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AMERICAN «& 
PATTERN 


2 
INDUSTRY'S FIRST CHOICE! 
Heller developed the “‘Wavy-Teeth” 
principle, file buyers and users by the thou- 
sands have trusted Heller NUCUT Files to 


Save time and costs 


OmMce 


WAVY-TEETH’’ GIVE EACH FILE THE ACTION 
OF TWO! 
This exclusive Heller combination of coarse 
and fine teeth works wonders. Coarse teeth 
hog off material with less pressure and few- 
r strokes. Fine teeth break up chips 
ninimize loading reduce chatter 
generate smooth surfaces faster. No other 
file of comparable size and cut lasts so long 


IS SO easy to use. 


HELLER SPIRAL-CUT HALF ROUND FILES ALSO 
MAKE FILING EASIER AND BETTER! 
They 


swilt 


cut smooth, true ridge-free arcs with 
, Straight strokes. Their exclusive tooth 


HELLER TOOL CO. 


TRUSTED SHORT-CUTS TO SMOOTHER FINISHES! 


iles and Rasps 


formation gives them extra cutting power 
and noticeably longer life than straight-cut 
half rounds. ‘‘Wavy-Teeth” on the flat side 


add extra value ... . the value you expect and 
get from the recognized leader in new file 
developments. 


YOU CAN TRUST YOUR HELLER DISTRIBUTOR 
TO DELIVER THE RIGHT FILE. 


This dependable source of job-proved tools 
. backed by Heller’s 12l-year experience 
in tool manufacture and application 
stocks Heller Files in types, shapes, sizes 
and cuts to satisfy all your file requirements. 


AWN TR 
fetier 
“YOUR OUTSIDE T1001 ROOM 


— — 


SERVICE + STOCKS= SAVINGS 


America’s Oldest File Manufacturer 
NEWCOMERS TOWN, OoH!IOo 


Subsidiary of Simonds Saw and Stee! Co 











Save 27% or more in cost... 


JOB RATED, MODEL" J” 


SEVERE |} MODERATE YOU SAVE THIS %% IN 
: BORE OPERATING OPERATING PRICE OVER STANDARD 
CONDITIONS | CONDITIONS |2000-3000 PSI CYLINDERS 
1’%*| 1500 Psi) 2500 PSI | 
1500 2500 
1000 | _1500 
1500 | +2500 


 . o 


1000 1500 





Not Available in 
2000-3000 PSI/ 


with |) * seals, design, and safety 
factors as the famous Miller “Power-Packed” 
Model “H” Line for 3000-5000 psi service. 













SEAL FAILURE MEANS CYLINDER FAILURE! 


1. No seal made of synthetic rubber is compatible with even 50°; of available, 
commercial, petroleum base hydraulic fluids. 


MILLER Uses All Teflon* Seals to Eliminate External Oil Leakace because 


Teflon is impervious to all.known hydraulic fluids, even fire-resistant types. 


TEFLON SHEF SEAL TEFLON Seals On Piston Rod TEFLON Seals On Ball Check 
At Tubing Ends And Bushing And Adjusting Screw 


No blind assembly. Is Teflon rod flange seal re- Non-protruding, self- 
Shear-proof quires no adjustment. locking, cushion adjust- 
Heat-proof Teflon bushing seal is ing screw interchange- 
Extrusion-proof shearproof. Teflon wiper able with ball check 
Fluid-proof keeps dirt out. for easy access. 


MILLER Uses Resin-Impregnated Leather Piston Cup Seals because 
they are compatible with petroleum base fluids and some fire- 
resistant types. Teflon cups available at small extra cost. 


2. Nicked or scored piston rods cause seal failure 


MILLER Uses Case-Hardened Chrome-Plated Piston Rod 
because they prevent nicks, scoring and rust. 















PROOF 
ON PROOF © Interchangeable, Space-Saving Square, 
: 4-Tie-Rod Design 
<= a 


. a a A: ® Precision Honed Barrels 
ee ES in a oe 
Hydraulic Cylinder mei 
Tubing End Seai 


© Rust-Resistant Surfaces 





‘SHEAR PROOF OTHER MILLER QUALITY FEATURES 
2010 N. Hawthorne Ave. 





Pat aPPieO FOR 
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CARBIDE SERVICE 


Lapped TOSS-AWAY 
INSERTS and HOLDERS 


TIPPED TOOLS 


( | a — a 
AAT |. |@ & 


Commercial Besly Finish ly flat surfaces 
Finish eas wring to- . ; 
aether Standard tools supplied in a 

In sizes, grades and styles for variety of grades, sizes and 
Special Besly lapping process every cutting need. Standards in- styles for turning, facing, bor- 
gives more tool life per cutting clude: reamer blanks, lathe cen- ing, chamfering, planing, mill- 


edge with less chipping and ter blanks, rectangular strips, ing, end cutting, threading and 


breaking. Wide range of sizes, 
positive and negative rakes 
Holders in styles and shank sizes 
o fit the job 





solid cylinders, pulley grooving 
blanks and others. ‘Specials’ 
made to order 


grooving in cast iron, non-fer- 
rous, steel and steel alloy metals 
Modifications and ‘‘specials 


made to fit specific jobs. 


only tools with perfect radii... 


... means that BESLY carefully makes every Carbide Tool 
to the highest standards of accuracy and quality 


Only the best materials and methods are used 
in their development — advantages which give 
you longer life, less downtime, fewer rejects 
and higher production rates at lower cost. 


NEW PACKAGING 


TT ga & Skin-Pak for 
&& Inserts and Blanks 


Lapped toss-away inserts, carbide blanks, in standard package 
quantities, are conveniently arranged on 3” x 5” file card 
size fold-over cardboard pack secured with transparent poly 
ester film for complete protection. Besly’s new package pre- 
vents chipping of cutting edges and insures perfect condition 
ready for instant use 


A complete range of standard styles and sizes 
is always available for overnight delivery 
through your Besly distributor. Ask him for 
Catalog 857 and for Besly’s super-service on 
“specials.” Plastic-Pak Cigarette Box 
for Tipped Tools 





Besly has a few select markets open for distribu- Standard tools inserted in Styrofoam and packed in individual, 


: . . attractive plastic ‘‘cigarette’’ boxes. Provides easily identified 
tors who can handle carbides. Write for details. handy, fully-posceceed tool pockages always seady for use 











SEE YOUR BESLY DISTRIBUTOR OR WRITE FOR CATALOG 857 


Engineering, Service and Specials . . . are a Besly specialty 


‘BESLY BESLY-WELLES CORPORATION 


<< Est. as C. H. Besly & Co. 1875 
118 Dearborn Avenue, South Beloit, Illinois 


GRINDERS and ABRASIVES © TAPS « 
X-PRESS TAPS © DRILLS © REAMERS @ 
END MILLS © TOOL BITS © GAGES 
© CARBIDE TIPPED TOOLS, BLANKS, 
LAPPED TOSS-AWAY INSERTS 
and HOLDERS 
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Write for bulletin 


CR 56-10 


SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


NATIONAL BROACH & MACHINE CoO. 
5600 ST. JEAN © DETROIT 13, MICHIGAN 
WORLD’S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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Eight surfaces cut by one MULT-O Tool 


The Tool Engineer 





[hese Barber-Colman Mult-O Tools perform 34 
machining operations on power steering housings 
which are processed on a 35-station Greenlee 
transfer machine. A total of nineteen tools ranging 
from .220” to 6.250” diameter combine multiple 
operations for facing, hollow milling, boring, 
reaming and chamfering. 


In most cases, one tool performs several opera- 
tions. The sample drawing shows the eight surfaces 
which are cut by one tool. There are four cham- 
fering operations, one facing operation, and the 
tool reams three different diameters. All tools are 
designed to perform a maximum number of opera- 
tions. This combination of operations results in 
a minimum number of spindles. 


Most cutting edges are carbide tipped inserted 
blades. Carbide tips provide long tool life, and 
the inserted blades result in low tool cost since 
only the blades require replacement. Wherever 
possible, standard blades are used so that they can 


be obtained from stock. Conventional sharpening 
methods are used on all tools. 


In designing high-production Mult-O Tools of 
this type, Barber-Colman Engineers consider chip 
load, finish required, and amount of stock to be 
removed for determining the number of blades 
in each tool. Holding means and type of blade 
mounting are designed to suit each particular ap- 


plication and size of tool. 


On this job, machine designers supplied part 
prints, sequence of operations and production re- 
quirements. With this data, Barber-Colman Cutter 
Engineers designed tools to combine multiple 


operations for the most efficient results. 


Mult-O Tools can also offer cost saving advantages 
for your production operations. If you use multi- 
ple operation, transfer-type machining in produc- 
tion, ask Barber-Colman Engineers for analysis 
and recommendations on cutting tools which pro- 
duce maximum efficiency. Send part prints and 
production desired. A representative will be glad 


to discuss your requirements on request. 


BARBER-COLMAN COMPANY 


SGS ROCK STREET * 


ROCKFORD, 


ILLINOIS 


Hobs + Cutters « Reamers « Hobbing Machines « Hob Sharpening Machines 
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ACCURACY... 
ECONOMY... 
RIGIDITY! 


JE STANDARD’S 


CARBIDE TIPPED 
REAMER 


For High Production, Precision Reaming . . . consider 
STANDARD'S Patented Carbide Tipped Expansion 
Reamer! 


ACCURACY... Uniform expansion of all cutting 
edges. No high or low lands after expansion. 


ECONOMICAL... Saves money. . . expansion feature 
offsets wear. Saves Time... no regrinding after expand- 
ing reamer back to size. 

The STANDARD Distrib- ; : , - 

utor in your area stocks RIGIDITY .. . of conventional reamer is maintained 


Se eray . . . tool body is solid not split. 
metal cutting- tools. 


Quality Tools Since (88) 


STANDARD [OOL ((0. 


3950 CHESTER AVENUE CLEVELAND 14, OHIO 
BRANCH WAREHOUSES IN: NEW YORK - DETROIT - CHICAGO - DALLAS - LOS ANGELES - SAN FRANCISCO 
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3M Chemicals opening new worlds of use for stamped metal 





Now... Stamp metal parts with resin dies! 


New 3M Brand compound saves 50% to 90% in tooling costs 


1 


Now, you can actually stamp metal Tooling Compound 113 perform at the Simpler handling, faster drying 


parts, such as those above, with resin same production rates and efficiency as curing achieved with ‘Tooling 
dies! From Minnesota Mining and do dies made of steel pound 113 saves time and material 
Manufacturing Company comes 3M In addition, new Tooling Compound cut tooling costs by 50 to 90 col 
Brand fooling ‘ ompound 115. 113 eliminates the bugaboos of weigh pared to those of ordinary methods 

It's a new, two-part tooling compound ing, mixing, pot-life and toxicity com 3M Brand Tooling Compound 113 
that combines catalyst-treated steel mon to conventional tooling com ideal for short runs—in the thousands 
powder and liquid resin to form low- pounds. Preforms are fabricated from for punch-and-die operations. Inve 
cost dies that have exceptional impact the treated steel powder; then placed in gate these profit-saving benefits 1 
strength and can operate in presses up a pan containing liquid resin for im For 


to 85 tons. What's more, dies made of pregnation and curing Dept. WS 


Hastings Chemical Division + Chemical Products Group “K 
7 
V, 
t 


MINNESOTA J[INING AND JTANUFACTURING COMPANY 
\ 


« « +» WHERE RESEARCH IS THE KEY TO TOMORROW < 
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For a variety of tough machining jobs 
on Edsel, Mercury, and Lincoln parts, 


the choice is 


SOLVOL 


LIQUID CUTTING COMPOUND 


at new Ford Motor Company Chassis Parts Plant, Sterling, Mich. 


Z 
~~ @ 


in the illustration above, the Gleason gear 
SOLVOL ends smoking problem generator is running at 123 sfpm, removing 

; ; 8.5 qe in. of 8620 steel as it rough-cuts 
and ques Nagreves . ring gears. Solvol was tested and specified 
performance on heavy cutting mainly because of c smoking problem. 
Solvol not only ended the problem—a look 
ot the chip formation gives a ce to its ex- 


cellent over-all ability to lubricate the cut- 
ting edges under ac light or heavy cut. 
Laboratory tests, os well os performance on 
high-speed, high-tempercture jobs, verify 
Stuart's description of Solvol as the per- 
fectly d cutting pound for lubri- 
cation, cooling, and rust-prevention. 


= |- ee 
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operations 








Jobs for Stuart’s Solvol Liquid Cutting Com- 
pound at Ford Motor Company’s new Ster- 
ling Plant range from cutting 8.5 cu in. of 
stock per minute on Gleason roughers to 
tough boring and broaching operations. 
High detergency ... superior emulsifying 
... better surface wetting and lubrication 
from a combination of heavy-duty pure 
fatty oil with a petroleum oil) all contribute 
to better heat control and smoother chip 
formation for all these high-speed cutting 
operations. Solvol’s excellent protection 
against rusting of both work and machines 
is also being noted. 

High among the reasons for using Solvol 


Find Your 
Phone your 


Stuart Service Center 


Arrange now to test Stuart’s Solvol Liquid 
Cutting Compound on your difficult 
metal-cutting operations. 


BAYONNE, N. J 
CHICAGO, ILL 
CLEVELAND, OHIO 
DETROIT, MICH 
HARTFORD, CONN Jackson 7-1144 
PHILADELPHIA, PA Devonshire 8-6 100 
TORONTO, CANADA... ....-Oxford 9-9397 


Representatives in all principal cities | 


Tyler 7-8500 


March 1958 FOR FURTHER INFORMATION 


in tough operations on Edsel, Mercury, and 
Lincoln parts is operational economy. Top 
results are obtained in Gleason gear genera- 
tors with a mixture of one part Solvol to ten 
parts water, for rough-cutting ring and pinion 
gears at the rate of 4400 to 4500 per eight- 
hour shift. One part Solvol to 25 and 24 
parts water, respectively, is used in rough- 
turning on Conomatics and rough and semi- 
finish boring and drilling on special Barnes- 
driL machines. Plants everywhere, with 
high-speed turning, broaching, and other 
heavy-duty jobs for a water-mix cutting 
oil, specify Stuart’s Solvol to meet tough 
requirements more profitably. 


Steel pinion gears 
cre rovgh-cut on 
Gleason generators 
at rate of 4400- 
4500 per eight-hour 
shift— smoke prob- 
“a ae 

by switching from a 
straight petroleum oil 
to Stvert’s Solvol. 


Selvel’s superior 


broaching machine. 
Edge build-up, a 
common problem in 
like this, is elimincted 
by Solvol’s superior 
lubricating qualities. 


Reliability of cutting 
oil performance, the 
result of continuous 
batch-sampling and 
uniform compound- 
ing of Stuart's Solvol, 
is a top-priority re- 
quirement in this de- 
partment. 


D. A. STUART OIL CO., LIMITED 


2727 South Troy Street, Chicago 23, Illinois 


CANADIAN D. A. STUART OIL CO., LIMITED 
3575 Danforth Avenue, Toronto 13, Ontario 


METALWORKING 
LUBRICANTS 








‘Over the years we've watched Carlton radial dr 


ng bigger more powerful and easier to operate 


SS aa Mr. Peter Hosta, Jr. ‘‘Our company has eigt 


now, and each new model is better than the previ 
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er Hosta, Jr. says. And he knows his 
cause his company, Buffalo Tool 


Buffalo, now owns and operates 


lot of metal for the automotive and 
es. Believe me, our work has to be 
our customers. Those Carltons have 


Y 


capacity to handle our type of work 


e 


a 
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the most 


important advantage. Carl- 
| drills have completely solved the pesky 


problem of rejects 


“Here's the way we feel at Buffalo Tool & Die: 
Carlton concentrates on making good radial drills 
and nothing else. So how can they help bringing 
out the best ones in the business.” 


To that we at Carlton say Amen ... and thank you, 
Mr. Hosta. And to metalworking management men 
everywhere we say this: could the Carlton power, 
capacity and precision performance Mr. Hosta likes 
so well be just as profitably applied to your drilling 
requirements? Why not investigate and see? 


The Carlton Machine Tool Co., Cincinnati 25, Ohio 


SPECIALISTS IN RADIAL DRILLS 
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TOOLING FOR COMPETITION 


1958 ASTE 
TOOL SHOW 


AND CONFERENCE 


CONVENTION CENTER 
PHILADELPHIA, MAY 


SEE all the very latest advancements and improvements in 
more than thirty major categories of industrial products. 


[t's the year’s most notable industrial event it's your chance to 

tooling’s future, vour future on display, at one time under one 

it's the 1958 TOOL SHOW’! See for yourself all the newest 

developments in manufacturing equipment, all the latest ideas in 

production methods. See thousands of products, hundreds of product 

lemonstrations, presented by 487 exhibitors. Don't miss it. Plan 
v to attend. 


ATTEND top level conferences, conducted by recognized 
authorities on the newest production techniques and developments. 


Symposia, panels and technical papers (more than 80 of them) will 
be devoted to timely subjects of vital interest to today’s industry . . . 
subjects like the following . . . Automation* * Materials of the 
Future * Numerical Control * Guided Missiles * Plastic Tooling 
* Nuclear Engineering * Shaped Diamond Tools* * Planning for 
Profit * Ceramics * Powdered Metal Parts Tooling ° European 
Tool Engineering * Gauging Techniques * Safety Engineering ° 
Metal Cutting* + Shell Molding. 
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and exchange ideas with management, engineering, 
production, sales people from the nation’s leading industrial concerns. 


Industry's “D-men™. . . designers, deciders, doers . . . will be out in 
strength for the 1958 TOOL SHOW. ASTE’s Registration Listings, 
in fact, read like blue ribbon rosters of industrial America. And 
small wonder! .. . for the ASTE TOOL SHOW is industry's greatest 
open forum for exchanging ideas, solving problems, “tooling for 
competition’. What better opportunity for keeping yourself informed 
and up-to-date? . . . and what could be more important in these 
competitive times? 


INSPECT the modern equipment and up-to-the-minute manu- 
facturing methods being utilized in booming Delaware Valley plants. 


Yes, you'll have an Opportunity to see industry in action, too, because 
arrangements have been made for 28 tours through Philadelphia 
area plants... including the U.S. Navy Yard 


These 14 plants will be open for your inspection . . . Standard Pressed Steel 
+ U.S. Steel + Leeds & Northrup + Chrysler-Plymouth + Cuneo 
Eastern Press, Inc. + Campbell Soup Co. + I.T.E. Circuit Breaker 
+ Schramm, Inc. + Yale & Towne + Budd Company + Brown 
Instrument + Link-Belt + Fischer & Porter + Curtis Publishing 


a 


American Society of Tool Engineers, Dept. A | AMERICAN SOCIETY 
10700 Puritan Avenue 


Detroit 38, Michigan 
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Rolls threads to 
aircraft specifications 
for Class 3 fit... 


Here’s a piece that would be costly to thread by single- 
point chasing or thread grinding. It’s a high-temperature 
hydraulic actuator for aircraft use. The piece is machined 
from a 4340 steel upset forging with a tensile strength of 
over 160,000 p.s.i.—heat treated to a hardness of between 
36 and 40 on the Rockwell C scale. 


After a careful study of the problem, Air-Hydraulic tool 
engineers assigned the job to Acme-Fette self-opening 
thread rolling heads. 


1°-20, Ciass 3 thread, being rolied 


from the end with an Acme-Fette * ; , . 
uaiiitt s, 


Air-Hydraulic Inc., Cleveland, Ohio 


Wieres the neeull 


1”-20, ¥4”"-16, and %”"-24 threads were rolled on this actuator 5 times 
faster than possible with conventional thread cutting dies—thread rolling 
speeds are equal to turning speeds with high speed tool steels. 





Cold-forming action of the Acme-Fette produced a tougher thread and one 
60% smoother than grinding or chasing (a 5 micro-inch finish). Rejection 
rate of less than 2 of 1% meant big savings because threading was the 
last of a number of costly machine operations. 





Threads were produced on existing equipment with the sole addition of 
Acme-Fette thread rolling heads. Thus, major machine investment was 
eliminated. 








= you can put Acme-Fette self-opening thread rolling heads to work for you—on your pres- 
Suz Otte He ent equipment. Write for your copy of Bulletin NA F-57A. It will show you how you can 
save money on short or long runs by thread rolling with Acme-Fette. 


um National Acme coma. 


THE NATIONAL ACME COMPANY, 184 E, 131ST ST., CLEVELAND 8, OHIO © SALES OFFICES: Newark 2, N. J. © Chicago 6, Ill. © Detroit 27, Mich. 
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Tooling for Competition 


We are living in an age of intense competition. The 


greatest rewards will go, as they always have, to the best. 


In production, up-to-date tooling is the most effective 
means of competition. 


With this in mind, ASTE has planned its forthcoming 
Tool Show and Convention around the theme “Tooling 
for Competition.” At the Show, the latest machines, tools. 
controls, gages and all of the thousand-and-one items that 
lead to efficient, low-cost production will be on display 
In many cases, they will be in actual operation. 


Visitors to the Show will also have an opportunity t 
hear nearly 100 leading authorities talk on cutting tools 
plastic tooling, numerical control, precision casting. and 
dozens of other fields of vital importance to tool engineers 
This Technical Program, too, carries out the theme “Tool 
ing for Competition.” 


No effort has been spared by the exhibitors, speakers 
and the Society to make the Tool Show and accompany 
ing Technical Sessions the most comprehensive and signi 


ficant ever presented. 


You, as a manufacturing executive, engineer o1 produc ° 
tion man, cannot afford to miss seeing and hearing what 
tooling for competition can do for you. The place 
Philadelphia. The dates: May 1-8 


See you all there. 


NEEM ue 


PRESIDENT 
American Society of Tool Engineers 





Alloys from different furnace heats can vary 
in hardenability and other working charac- 
teristics. But with Ryerson alloys you knou 
the differences—before you start production. 
Ryerson alloys are marked with symbols iden- 
tifying them with the particular heat from 
which they were rolled. As a Ryerson extra 
you get a dependable special report showing: 


1. 


As positiv 2 aS a fingerprint— 


—_— = 


certified alloys from Ryerson 


of the heat from which your steel 
rolled. 
. Tested Hardenability. Not just the average 
hardenability for the alloy, but the actual 
Ryerson-tested hardenability for the par- 


ticular heat .. . as quenched, and at three 
draw temperatures. 


was 


For more information about Ryerson alloys 
and the Ryerson Certified Alloy Steel plan, 
call your nearby Ryerson plant. 


Heat analysis. Not just the chemical range for 
the type of alloy, but the specific analysis 


Principal products: Corbon, alloy and stainless steel — bors, structurals, plates, sheets, tubing, industrial plastics, machinery and tools, etc. 


S RYERSON STEEL 


NEW YORK * BOSTON © WALLINGFORD, CONN. © PHILAD ® CLEVELAND 
NAPOLIS * CHICAGO « MILWAUKEE « ST, LOUIS « LOS An 


+ SEATTLE 
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AU UMIANIGAO AGING 


key to greater productivity 


By Henry Boppel 


(Assistant Manager 
Autometrology Div. 
The Sheffield Corp. 
Dayton, Ohio 


Man’‘s been 


paced by his ability to machine and 


industrial progress has 


measure to greater and greater de- 
grees of precision. Progress has been 
accelerated by advances in metrology 
—the science of measurement—and 
the development of automatic gages 
for the control of production lines. 


making an increasingly 


efficiency in the metal- 


demand for higher pro- 


itv and closer tolerances 


being continually im- 


ovements are mad 


Senior member ASTE Dayton chapter. 
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le, there 


al 


e parallel improven 
juipment. 
[To meet the faster cvcle speed 


utility required of modern machine 


nust respond faster and be more accurate 


ame time, machine controls b: 


m gages have been made mor! 


ficient. Today, automatic ga 


points of produ tion lines, fr 


ne e 
ackaging. They are e 


ntire lines. 


These developments have 


fhcient 


| 


, 





Basic Caging Units: Many gag re pneu \ indicating gage provides simultaneous visual 
itically operated. Pneumatic gaging 0 n readings 
built around four basic units. The ! ) hese An adapte! is attached to a differential head to 


he precision-limit tvpe head. which ve bs produce a fourth type of unit, called a variation 
I I | I 


gaging transducer. A typical head converts ai: head. This head “remembers” an air pressure signal 


a size-sensing remMent ite and compares it to a second pressure signal received 


m and maximum electrical signal later. Output of the instrument‘is in the form of an 
> usually in the 5-25 psi range pressul electrical signal 

small as 0.05 psi can initiate the oper All of the basic units of automatic gaging sys- 

electric motor, relavs or servo- nal tems are designed for long life. compactness and 

easy maintenance. A typi al air-electric head, for 

stance, occupies only 74 cubic inches of space, 

of giving vears of accurate service 


lum maintenance 
Automatic Gaging Applications 


In an automat« produ tion line, nere are 


separate areas where automatic gaging is applied 


gage systems is accomplished by initial checking, machining and forming. assembly 
tferential head it a ind inspection, and over-all control. 
the head 
ctric head I Initial Checking: Currently, automatic gaging 


1 


is being successfully applied for initial checking « 








Fig. 1. (left) Production grinders can be con- 
verted to semiautomatic operation with a pack- 
age control unit. A size-sensing element is 
mounted in a caliper gage. When the work- 
piece has reached correct size, grinding is 
stopped automatically. 


Fig. 2 (above) Portable pedestal-mounted 


package control unit is used for post-process 
machine control. 
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length, height, width, contour and similar measur 
ments. These checking operations are carried out 
simultaneously, using special pneumatic or elec- 
tronic gaging machines at the starting point of 
the production line. 

Tests for properties such as color, and cleanli- 
ness are usually manual or laboratory operations 
These tests can, however. be incorporated in an 
automatic line. Such applications will probably b 


commonplace in the future. 


Machining and Forming: There are man\ 


applications of in-process or post-process automati 
. 


gaging in machining and forming operations. Cor 
trol is accomplished by impulse feedback from a 
size-sensing element to the tool or work-feed 
mechanisms. This type of control can be incorpor- 
ated in existing equipment or “designed into” ma 
chine tools. 
Production 


ing a package control unit. consisting of a relay 


grinders are often modified by add- 


cabinet. an head and a pushbutton sta- 


tion with signal lights, all in the same enclosure 
The unit is connected to a remote size-sensing ele- 
ment, mounted in a caliper gage. Fig. 1. Machin« 
feeds can be changed or stopped automatically by 
a feedback device. or the operator can be signalled 
when the finished size is being approached. With ar 


\-process control of this type. a manual measuring 


operation is eliminated. S« rap is reduced, work is 


produced to closer tolerances and productivity 
increased. 


, i 
Such a packaged control unit is a 


of the trend towards standardizing and simplifving 


automatic gaging equipment. The unit is made up 


Fig. 3. Gaging machine 
classifies glass plungers 
into seven sizes. 
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good example 


nodules. The el 
ng and feedback are in la 
the electropneumati: equipment for gaging 
left-hand panel. For each additional dimension, 
extra panels are added, to provide for any type of 
gaging requirement. 
In the past, the basic components were purposely 
separated to provide for easy access for 
Now. in case of a breakdown, the entire 
removed and a spare quickly inserted. 
The compact, pedestal-mounted machine contro 
Fig. 2 provides post-process contré 
immediately after a forming 
placed at any point ne: 
m there automatically cl 
1 prevent the « 


speeds t« 


parts. This gage will al 
reject and remove 


thev are trans- 


portable Relay 
pushbutton station. 
mounted on 
battery 


even 


lescribed, plus many 
nits. are also used as 
nachine tools. It is 
ver. that in planning 
results are obtained 
between user. ma- 
maker. Such coop- 
successful applica- 


grinders, 


nd surface 


eesecee ee 





Air 
spindle 


boring machines, hones, lathes, centerless grinders 
and transfer machines performing a wide range of 
The 


application is virtually unlimited. 


operations. number of additional areas of 


Assembly and Inspection: 


Many 


and final inspection operations require some type 


assembly 


of highly precise control, particularly when pre- 
cision parts are assembled or given a final inspec- 
tion. Operations such as segregating. classifying, 
weighing and straightening are also in this cate- 
gory. All of these operations can be carried out with 
automatic gage control as part of an integrated 
operation. 

Automatic machines for segragating and classi- 
fying have been used with excellent results on many 
different types of parts and assemblies, ranging 
from medical syringes and bearings to pistons and 
different size 


cylinders. In some cases up to 21 


Air 
spindle 


Fig. 4 (above) Air gage 
measures straightness 
of connecting rod, con- 
trols amount of force 
exerted by straighten- 
ing rams. 


Fig. 5. (right) Machine 
classifies ball-bearing 
components according 
to size, then performs 
selective assembly op- 
eration. 


classes have been checked in a single gaging ma- 
chine, with each class ranging from 0.000020 to 
0.0005 inch. After separation, parts can be auto- 
matically marked with colors or stamped numbers 
for size identification. 


in Fig. 


Although the material makes 


The automatic gage shown 3 classifies 
glass medical syringes. 
this an unusual application, the machine itself is 
typical. The glass plungers are gaged and classified 
into seven size ranges at the rate of 3600 per hour. 
\ companion unit is utilized to find matching glass 
cvlinders. 

Air gages are also used for checking weights. 
The present-day trend toward better power-weight 
ratios in many products makes it necessary to hold 
Most automo- 


equipped with a 


close weight limits for many parts. 


tive connecting rod 


gages are 


weighing station incorporating a moment-type 
weighing device. 

In applications of this type. a beam is counter- 
weighted at one end and an oil-filled dash pot is 
used to absorb the shock of the part moving into 
\ standard air gage circuit converts the 
had to 


maximum 


position. 
beam deflection into a signal. This dey ice 
meet rigid design standards to insure 
accuracy under continued high-speed operations. 
The gaging application diagramed in Fig. 4 
utilizes automatic gaging for salvaging distorted 
parts. Connecting rods are checked by gaging par- 
allelism between the crank and pin bores. Two air 
spindles determine the amount and direction of any 
out-of-parallelism through a differential head. The 
resulting signal actuates a double ram that exerts 


predetermined increments of force on the part after 
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the spindles have been withdrawn. Additional dif 
ferential heads provide other force ranges if re- 
quired. This trend-setting installation points the way 
to many similar applications. The application of 
automatic gaging to the precision bending of parts 
is also being investigated. 

Close tolerance requirements for many assembled 
parts often make it economically impossible to pri 
duce completely interchangeable parts. Therefore 
selective fitting is used. To eliminate the humar 
element in this type of assembly work, automati: 
gages are utilized to segregate and selectively as 
semble parts in the same machine. Full gaging 
accuracy can thus be retained in the finished prod 
uct. The necessity for “stacking” tolerances is 
eliminated. 

In the machine shown in Fig. 5, for instance. 
ball bearings are automatically gaged. classified and 
selectively assembled. Inner and outer companior 
rings are gaged by a common indicating device 
that classifies them according to their composite 
size reading when assembled. The required ball size 
is automatically signaled to a series of hoppers 
containing balls classified according to diamete1 
In successive steps the balls are then inserted and 
oriented, separators inserted, end-play checked and 
the assembly staked to make a completed bearing 

The machine was designed with maximum serv- 
ceability and flexibility in mind. Each station can 


i 
be removed and replaced by a spare in case of 
| 


yreakdown or for bearing size change-over. As many 
as 35 bearing sizes can be handled by the basi 
machine. 

Although this installation combines final inspec- 
tion with other operations, automatic gages are 
often used solely for the final inspection of pre- 
viously processed parts and assemblies. The fina 
inspection gage shown in Fig. 6. for example. is one 
of a series of standard units. It is used for the 
determination of radial play in assembled bearings 
and is adjustable for bearings from 1 to 4 inches 
in diameter. After checking. the assemblies ar¢ 
also automatically segregated. Final inspectior 
gages of the same type are used on many different 
parts ranging from crankshafts and cylinder blocks 
to ammunition and turbine blades. In the latter 
case, as many as 30 separate dimensions are checked 


] 


simultaneousl\ Indicating gages measure critical 


Fig. 6. Final inspection gage determines 
radial play in assembled ball bearings. 


March 1958 


dimensions ind feedback memory circuits contr 


the machine tools at preceding stations in the lin 

Over-All Control: Although over-all operation- 
control of all equipment in an automati: production 
ine could best be accomplished through a central 
computing brain, cost and other factors make such 


a method impractical at this time. 


h) 


It is possible 
owever, to obtain and maintain a high degree of 
dividual machine efficiency by the monitoring 


method. Portable sequence-time recorders that can 
be connected to any sequencing machine have been 
developed for this purpose, Fig. 7 
After plugging 


the recorder into the electrical cor 
trol circuit, each of 14 separate channels records a 
separate motion: dwell, time delay or valve shift 
by stvlus pressure on continuously moving sensitive 
paper, Fac h line indi ites the time required tor eae h 
separate portion of the total machine cycle. This 
chart can then b compared with a master chart 
showing the correct cy lo provide for more 

hicient timing and setup and to insure peak oper- 

ion, an increasing number of machine tools. as- 
sembly machines. automatic gages and transfer de 
vices are being 1 or this system. 

The recent gro of statistical quality control is 


known to many from firsthar Unfortu- 


i experience 


s the range and deviation 





chart prepared by the machine operator and mathe- 
matician as a team. Although this charting method 
is necessary, it is time consuming and subject to 
human error. Such charts are now produced auto- 
matically by computing and recording instruments 
that are plugged into the gage amplifier circuit. 

These portable electronic instruments can be set 
to automatically calculate average and range values 
for any sequence of gage or other readings and 
record them on a standard X and R chart, ready for 
instant use. The chart shows product quality levels 
and variations in machine performance. 

Such instruments should find ready application in 
many fields of industry since they can be used for 
the statistical quality control of either batch pro- 
duction or complicated and integrated processing. 
In fact, they can be profitably used in any plant that 
manufactures materials subject to product varia- 
tions. The ultimate step in this direction would, of 
course, involve the use of average and range im- 
pulses from instruments of this type for feedback 
control of an entire plant. 


A Look at the Future 


Up to this point, air or pneumatic gaging sys- 
tems have been emphasized because of their wide- 
spread use and acceptance. Development work is 
now being carried out to perfect high-speed preci- 


sion electronic gaging systems that can be used 





with either air-sensing systems or mechanical-con- 
tact type gaging systems. The systems will be com- 
plete, providing high-speed detection, a wide range 
of selective amplification, continual automatic re- 
cording, highly selective classifying and high-speed 


control, plus data processing and statistical com- 


putation. 

In one such system, powerful amplifiers are used. 
Readings can be recorded by a potentiometer or 
an oscillographic type recorder. The electronic clas- 
sifier will handle up to 21 different classes in one 
instrument; a single instrument will process the data 
and compute standard deviation charts. 

A package electronic feedback control unit has 
been developed to make this electronic gaging sys- 
tem as flexible as possible. The unit can detect pres- 
sure changes of the type encountered in high-speed 
grinding and will be ideal for two-stage machine 
control. Its function in part size classification is 
similar to that of air type precision switches. 


The advance of metrology during the past quarter 
century has paralleled that of the metalworking 
industry and contributed directly to its ability to 
produce more for less. Existing pneumatic systems 
have made gaging a part of automation. Future 
electronic systems will give gaging decision-making 
functions that can be carried out in conjunction 
with the high-speed control of most operations in 
automatic lines or entire plants. 


Fig. 7. Portable time-sequence recorder is used to determine most effective timing of machine cycles. 
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Inserting Tool 
Locking screw 


Small pins can be inserted accurately at 
relatively high rates of speed with the tool 
llustrated. The tool is intended for use car Adjustable stop nut 
with an arbor press. Construction details 
are evident from the illustration. 

An adjustable stop nut makes it possible 
to insert pins to a given depth, or flush / Hammer 
with or below a surface. To operate the 
tool, a pin is inserted in the collet, the hole a 
in the workpiece is aligned with the pin, one re oe oe 
and the press ram is lowered. Since the 
depth of insertion is controlled by the stop 
nut, there is no possibility of a pin being 


incorrectly inserted. 
Hole for pin 


Jac k Kamerer AS 
Chautauqua-W arren Chapter TOA NS A SY Pe 


See 


= 
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Truing Chuck Jaws 


lruing the jaws of a universal chuck is usuall 

accomplished with the aid of a ring pla ed betweer 

the chuck jaws at the rear of the chuck. This method 

results in uneven pressure and, consequently, inac- 
nding. 

[he ring illustrated is intended to hold the jaws 

from the outside, giving even pressure. Three 


brackets, spaced evenly around the periphery of 





the ring, hold the jaws in position. These brackets 
are a snug fit on the jaws, which are fastened to 
the ring by setscrews. 

In use, the ring is placed over the jaws, the slack 
between the jaws and the chuck scroll is taken up 
with the chuck key and the setscrews are turned 


to lock the jaws in position for grinding. Since the Bracket 


jaws are accurately positioned and firmly held in 
place, accurate grinding is assured. Ris 
in , 
; 9 Chuck jaw 
Robert Hill Setscrew 


Columbus, Ohio 
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Straddle Milling Fixture 


on 2 heavy 
, oe 
1ioned against a 
ne end of the pivoting 


under pressure from 








Thread Chasing 
on an Engine Lathe 
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—portable units 
increase 
utility 


By A. Dixon 


Supervisory Engineer 

Metals Joining Laboratory 
Headquarters Manufacturing Laboratory 
Westinghouse Electric Corp. 
Pittsburgh, Pa. 


Fig. 1. Portable high-frequency induction equip- 
ment used for brazing copper conductor leads. 
Transverse joints can be brazed in 10 seconds. 
The coil is merely placed over the joint and heat 
is produced entirely by proximity coupling. 


| Ss NT of flexible cables and lightweight 

induction coils has made it possible to sele 

tively heat areas that cannot be reached with bulky 

conventional induction-heating equipment. The 

portable coils, Fig. 1, which are specially designed 
or each application, have proved their worth in a 
imber of production applications. 

Special conditions that developed on a few large 
generators indicated the desirability of a method 
for reducing radial clearances on the frames. The 
most satisfactory method involved reduction i 
diameter of heavy steel rings by selective heating 
Conventional induction-heating equipment could not 
be used because of limited accessibility and possible 
damage to insulation. 

Early laboratory work on a mock-up or model 
ring indicated that induction heating would be the 
best available method of heating selected areas 
around the periphery of the ring. This investigation 
was accomplished with a conventional induction 
heating work coil, a current step-up transformer 
and bus bars. The rig was manipulated to various 
work positions on the test ring with a portable jib 
crane. A 9600-cycle frequency was used because 
of the thermal requirements of the operation 


The big drawback to this proposed solution was 
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Fig. 2. (above) Flexible transmission cable and high- 
efficiency work coils developed for selectively heating 
areas of rings in a machine. Iron core and coil as- 
sembly are shown in the lower unit. 


Fig. 3. (right) The work coil is clamped to the ring 
in a machine in the same manner as shown in this 
laboratory mock-up. 


hat it would not be possible to heat such rings. 
mounted in the actual generator frame. with a con 
ventional coil. There just wasn’t sufficient room. 
Development work was then started on a work 
coil and flexible transmission cable that could be 
used in the space available in the stator assembly. 
Performance goals for the portable equipment were 
set at the same levels attained by the conventional 
equipment first tried. Results of the development 
work are shown in Fig. 2. The coil is clamped to 
the ring in the same manner as shown in Fig. 3. 
Transmission cables have been designed to pro- 
vide a medium for high-frequency power transmis- 
sion to work inductors that are located at some dis- 
tance from the generator. Cable conductors are 
arranged coaxially to minimize electrical losses. 
This flexible cable is water-cooled. The cable ar- 
rangement is particularly suitable for induction- 
heating frequencies at or below 10.000 cps. Longer 
cables can probably be used if they are ever needed 
but the present practical length seems to be 25 feet 
unless higher voltage drops can be tolerated. 
Special high-frequency portable work coils have 
been designed to provide concentrated surface heat- 
ing of a relatively small area. Ferromagnetic pow- 


dered-iron cores are used. Such cores effectively in- 
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crease the heating capacity of small coils with rela- 
tively few turns and produce more uniform results. 
With ferromagnetic cores, flux density is increased 
and flux distribution is more uniform. Air cores 
are basically slower and can develop hot spots at the 
end turns. 

Individual coil designs vary according to the 
specific area to be heated and the heat requirement 
per unit time. Coil conductors are constructed of 
rectangular copper tubing and are water-cooled by 
the same cooling circuit used for the cable. All 
coils have the desirable characteristic of rapid heat- 
ing of work surface areas. One test made during 
the development period, for example, showed that 
a coil with a ferromagnetic core could raise the 
workpiece temperature to the desired level in half 
the time required by a similar coil with an air core. 

Another example of coil design is illustrated by 
the one developed for brazing copper lead groups 
in a turbogenerator. This coil is shown in Fig. 4. 
\ series coil winding is used, which produces a 
through path of magnetic flux, improving penetra- 


tion and making possible favorable heating rates 


\ typical lead group can be heated to approxi 


mately 1400 F in a minimum of 5 seconds, using 
about 40 kw of 9600-cycle high-frequency power. 
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Fig. 


Fig. 


1. 


o>. 


Special coil design for induction brazing of 
stator leads. This coil is shown in simulated 


It is an experimental model. 


use 


in 


For optimum quality of brazed joint and better heat 
control, a power level of 20 kw and a heating time 
of 20 seconds has been found most satisfactory 
with this experimental coil. 

A mock-up of a stator lead section is shown in 
Fig. 5. The work coil is in position for producing 
a brazed joint. Brazing alloy is preplaced through 
use of U-shaped strips and a spring-loaded clamp 
holds the lead sections together during the brazing 
operation. 

The basic work coil and transmission cable de- 
signs developed for these spec ial applications of 
high-frequency induction heating result in rapid 
heating and hold promise for other uses. It is prob- 
able that these same techniques will be used on 
aluminum and copper for preheating, soldering, 
brazing. tinning and annealing. 

Heating of both ferrous and nonferrous material 
using a proximity work coil of this type suggest 
wide application for in-line conveyor operations. 
Such operations could not be done where the work 
would have to travel through the center of a con- 
ventional work coil. Workpieces can, however, be 
transported across, beneath or alongside of a heat- 
ing coil of the new design. Applications of this type 


for brazing, soldering and annealing mass-produc- 


tion items are currently being investigated. 


Fig. 5. Spring-loaded clamp holds stator 
leads together while special portable coil 
induction-brazes a joint. Braze alloy is pre- 
shaped and preplaced. 
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fair loading 


improves machine accuracy 


THE MAJOR CAUSES OF Inaccurate ma 
is inadequate machine support. Common 
iat contribute to this problem include dis- 

the machine frame resulting from im- 

saded support points and the inability of 
nal support mounts to nullify the effects 

ind shocks. 


be correctly leveled and properly sup- 


Further. even though a 


time of installation, the movement of 
foundation materials and thermal changes may 
cause difficulties in service. 

Ideally, each machine support should assume its 
fair share of static loading. One way of accom- 
plishing this is to use tripod support. Machines with 
three correctly adjusted supports will stand on a 
substantially horizontal surface and the gross ma- 

eht will be apportioned automatically. 

pod supporting is a satisfactory method, 
it has limited application since most machines re- 
quire more than three support points. 

Machines requiring more than three support 
that of getting 


t to assume its fair share of the gross 


points introduce a new problem 
each suppol 
machine weight. With conventional multipoint sup- 


port practices and conventional mechanical leveling 





devices, such as screws, jacks and wedges, however, 
there is no way of determining the portion of the 
machine weight carried by each support. 

If a machine frame is sufficiently rigid, the entire 
weight of a machine having more than three support 
points can be conceived as resting on only three of 
its supports. Accordingly. a nondescript pattern of 
support for¢ es causes serious loc al distortions in 
machine components. In turn, these distortions 
cause inconsistencies in machined parts and abnor- 
mal wear of moving machine components. This 
problem is aggravated as the number of support 
points is increased. 

After studying machine support problems, engi- 
neers at the Ford Motor Co. Aircraft Engine Div. 
recommended that a load cell be designed for per- 
manent installation between the machine founda- 
tion and each support point. An air mount de- 
signed by Weber Instrument Co. was ultimately 
adopted after extensive testing. 

This mount, which is adaptable to any machine. 
provides pneumatic suspension so that machine 
levelness can be maintained. The principle of op- 
eration is simple. As shown in the accompanying 


illustration, the mount is of compact design and 





Unevenly loaded machine supports cause misalignment of machine components. 
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—Drawings courtesy Ford Motor Co 


Deflection of foundation results in lowered machine accuracy. 


With conventional supports, external and internal 
vibrations and shocks create machining problems. 


easily installed. Compressed air from the plant 
line is pumped into a support diaphragm. Height 
adjustment of the support is accomplished by con- 
trolling the volume of air in the diaphragm, using 
a built-in metering valve. A small Allen wrench is 
the only tool required to operate the valve. The 
load on the support is read directly in pounds from 
a dial gage. 

Once a machine is set in place. leveled. and fair 


loaded, the working pressure of the air mount au- 


Air support is permanently 
installed between floor and 
machine base. Load is read 
directly from gage. Gage 
can be mounted at any 
convenient location. 


—Photo courtesy 


Weber Instrument Co 


tomatically compensates for changes in load at the 
support point while maintaining a constant over-all 
machine height, allowing no sag or tilt in the 
machine frame. This represents a substantial ad- 
vance over conventional, yielding, resilient mounts 
which change height as the load varies. The volume 
of air in the mount can also be adjusted to obviate 
a resonant response to harmful vibration frequen- 
cies, 

Gage readings are recorded after all leveling and 
other adjustments have been made. Air pressures 
are periodically checked after the machine is put 
into service. Changes in pressure indicate that the 
machine base or floor has shifted, possibly causing 
machine misalignment. 

Installation of air mounts at Ford has demon- 
strated that the accuracy of machine tools is defi- 
nitely improved by fair loading. Fair loading also 


increases the life expectancy of machine tools by 


reducing abnormal wear resulting from faulty sup- 


port. Since the machines are mounted on air sup- 
ports, rather than on the usual massive foundations, 
it is comparatively easy to change machine locations 
when plant layouts are revised. Leveling the ma- 


chine in the new location is quickly accomplished. 
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cut die 


By T. W. Black 


Senior Associate Editor 


Cast plastic shedders give good perform- 
ance and can be quickly and economical- 
ly made. The die cavity itself is used as 


a mold, eliminating mold costs. 


| ), VELOPMENT OF LOW-SHRINKAGE epoxy cast! 
resins has resulted in a number of plastic toolir 
applications. These resins cure at low temperature 
can be accurately cast and provide smooth surfa 
that do not require finishing. Various fillers, suc} 
as aluminum, steel, copper, aluminum oxide and 
others are added to the resin to improve physic: 
characteristics of the cured material and to reduc: 
resin cost. 

Tool engineers at the National Cash Register C 
have long been interested in the possibility of replac- 
ing steel tools with similar cast-plastic parts. N 
feasible applications were found in the plant, how- 
ever, until the possibility was proposed of casting a 
filled epoxy resin into a metal die cavity to form a 


pl istic shedder plate. 


Test Methods: To determine the potential of 
epoxy resins for this purpose, representative dies 
and a variety of filled epoxy resins were tested. Each 
of the dies was studied to determine the best method 
of die preparation and casting. After the experi- 
mental shedders had been cast and cured, the top and 
bottom surfaces were ground and “push-off” pins 
nserted. The dies were then tried out under produ 


tion conditions. 
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First step in making an epoxy shedder is 


mixing two liquid resins. The plastic 


hardens in 25 minutes at room tempera- 


ture. Refrigeration delays hardening. 


Experimental shedders were of several sizes. and 

ne were operated at rates as low as a few parts 
per minute and others at rates up to 180 parts per 
minute. After a production run of several thousand 
parts, the shedders were removed and inspected for 
wear of the pun h and shedder, cracks. indentations 


and general appearance. If satisfactory, they wer 


reassembled in the die and used for further tests 
All tests were continued until it was necessary t 
rework or replace the shedder. at which time anothe: 
plastic shedder of different material was tested. | 
this way, data on the most satisfactory resins 


asting methods was accumulated 


Casting Methods: In making t! 
ings, uneven dishing or shrinkags 
and tight fitting of 
These troubles were 
by making sure t] 

It was expecte 


iust dislos allo 





special die showed that this was not the case. The about 


I t 25 minutes at 75F. Sir curing is an exother 
lie consisted of three pins or round punches located mic reaction, large lun of plastic will cure 
approximately 114 inches from each other. Meas- faster than small volumes unless cooled. Curing 
urements of the distance between the pins before n an be made longer by refrigeration, 

nd after the casting of the plastic were made. The 

any, was less than 0.001 inch. This e heat-conducting 

id not affect operation After curing, the shedde 

yf the shedder. die and the surfaces of the 
, ; 


Preparation of dies before casting is necessary t cleaned. Grinding the top and bo 


good release and proper clearance of the and insertion of the push-off 
shedder. Dies are first cleaned to remove grease, cation of the shedder. 
nd foreign particles and a coat of paste wax is eneral, the sh 
ied. This is polished a smooth finish. A coat r tl 


la 
appl 
f lacquer is then applied to give the proper clear- 
} 


ance between die and shedder. If more clearance is 
: 


needed, a second coat is applied. If less clearance 
is required, the lacquer is thinned with solvent. 
After applying an additional coat of paste wax and 

a release agent is applied. Any excess is 


ther ready 


The resin is thoroughly premixed before 
the catalyst that initiates « ng. After 
and catalyst, the mixture is poured 
avity within about |, inch of the top and all 
ure for two hours or longer. Next, 
f the shedder is poured, allowing 
f the resin to be as high as possible over the 
lowed to cure 


. ’ 
urface. and the resin is al 


The | h life of the resin-catalvyst 


poured into die cav- 
ity. For most shed- 
ders, double casting 
is necessary. Interior 
surfaces of die cav- 
ity are coated with 
layers of wax and 
lacquer to give 
smooth surface fin- 
ish and provide 
clearance between die 


' 
¢ 7 ‘ 
rs | 
Resin mixture is 5 
ee 


and shedder. 
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um oxide-filled materials, and as a result 
unsatisfactory for shedders sup; 
hes or for long runs. 

xide-filled material is | 


ollar around small pun 
sar of the shedder. Punch wea 
essive because of the abrasive 
xide. Shedders using steel-fi 


] 


tested in productior 


re embrittlement than alu: 


wack ] 
xide fillers. 
1 } l ] 
while shedders are 


J 
aring qualities are 


} 


as aluminum oxide fh 


aluminum fillers ar 


> required to make a | 

mold preparation, casting 

grinding of the top and | 
g the push-off pin 
oximately 14 of the tin A. ; gee 
Cured cast plastic shedder in die. Shedder 
: = ; is cast higher than die surface to allow 
relatively unskilled personnel, and material for grinding. 


shedder. Further, the plastic st 
machines and equipment, other thar 
ire not required. Life of the plastic sh« 
as ranged from several thousand parts t 
ver 90,000 parts, depending on the type of d 
nditions. 
ade with an experin 


atisfactorv resi ] 


sc tory ft ul 


: , 
preaking surtaces 
; 
1, 


e 


Completed plastic shed- 
der with die and 
“blanked and pierced” 
metal part. 
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Tapered Orifice Controls Fluid Flow 


; . . +1 
rince vaives developed DY 


— AY 
f ) 
i 
1 4 lve Co. permits accu- 


4 e control of or | In addition, the 


ew vascs. 
ely variable control as 
ng and abrasive re- 
ive wlll pass particies 


10se passed by co 


is controlled by 


he head of the opening 





minates Dvpass 


aaa LaLa aH 1 


VARIATION OF VALVE OPENING 
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Kit Makes Precision Working Models 


\ useful construction kit has been created 


Mark Svlwan,. a Swedish engineer. to check tl 


design principles of a machine. The basic constru 
tion concept of the system is the use of round r 


and beams which are assembled into a breadboard 
framework by rugged clamping means. A_ wid 


variety of precision machined mechanical comp 
ae a Aa ; } : 

ents such as ball bearings; spur, bevel, interna 
and worm gears; gear racks: ratchets; sprockets: 
pulleys; sheaves; couplings; springs; wheels; disks: 
and universal joints are utilized to make these pre- 
cision models. Smooth operating. precision-detailed 


mechanisms such as reciprocating motions, slid 
motions, gear transmissions. differentials and 
spring devices are easily made with the kit 


“’ 
nents. The illustrated model of a huge log saw 


proved the design before blueprints were finalized 
and construction started. 
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DESIGNED FOR PRODUCTION 





Punched Tape Programs Multispindle Mill 








BORING MACHINE utilizes punched tape 
ind vertical motior 


to control the 


rotary 
is for drilling, spot facing, boring, reamin 


Bs 


control with 


for 


tape, a 


numerical 


Der’ 


punched four-spindle milling 


machine will be used by General Electric in 
the precision manufacture of jet engine com- 
ponents. The machine is expected to reduce 
machining and setup time by as much as 74 
percent. This machine, built by the Barnes 
Drill Co., is directed by a numerical position- 
ing control, using eight channels of informa- 
tion on the tape. The machine will position 
within 0.005 inch true position tolerance, re- 
peatable at accuracies of 0.001 inch over a 
maximum length of 40 inches and a maximum 
diameter of 50 inches while being positioned 


at a rate of 60 inches per minute, 


tapping, and chamfering. Specially designed electronic con- 


+ 


+} 
ac 


ne macninir 


ammed functions 


ols uate 


g cycle and perform seven pro- 


ertica 

Drive 

Motor ‘ f 
Machine Motion A 





Position 











Pickup 





Servo- 
drive 








Feedback Loop 








Tape 
[Reader 

















Spindle Advance 

Spindle Speed 

Spindle Feed 

Spindle Depth 

Position or Drill 

Dwell, No-dwell, Backfeed 
Operator's Instruction Lights 


Rotary 
Table 

















Machine Motion B 





Rotary 








Drive 
Motor 
Feedback Loop 





SCHEMATIC POSITIONING control for multispindle mill. It 
both the positioning motions, one 
advances, one of two spindle feeds, 


selects one or 


ndle 


ot 


tf four er 


ps 


94 


one of three depth selections, position only or drill, 
and one of four combinations of dwell, no-dwell and 
backfeed during the cycling operations. 
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Center Drive Lathe Machines Disks 


Mi oaifyi ¢ a center-drive crankshaft lathe with inches in diameter. Workpiece finish is 63 micro- 
: the addition of cross-feed “facing” slides and ch or better. The machine drive is variable speed, 


tracer controls, as well as other auxiliary equip controlled by an accurate cam to maintain constant 


cutting speed on the surface of the workpiece. Ex- 
sides of a disk simultaneously. Developed by Wickes perimentally, depths of cuts up to 0.375 inch have 


ment. makes the machine capable ol facing both 


Corp. for machining jet engine turbine and com- been taken at standard carbide cutting tool speeds. 


pressor disks, the lathe profile faces disks up to 44 Electronic feedback keeps tools opposite each other. 


SIMULTANEOUSLY FACING each side of a jet en- 
1e compressor disk, the machine is capable 
making roughing cuts of %4 inch in depth 
cut per side, at a feed of 0.015 inch per 

revolution. Finishing cuts of 0.015 inch for 

oth feed and depth of cut keep both flatness 
ind parallelism to within 0.001 inch 








Disk workpiece 
Ya 


Y 
a 


a 
Pw 


BASIC TOOL ARRANGEMENT for ma- 
chining disks up to 44 inches in 
diameter. Cutting action is from 
front to back, or back to front, 
depending upon the job setup. As 
the tools feed into the bore of the 
workpiece, the center drive stops 
and reverses when the tools pass 
center. This allows the tools to 
continue and finish. machining 
areas that were not machined on 
the infeed cycle. When cutting is 
complete, the tools back out and 
rapid traverse to their starting 
point to prepare for the next cut. 
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Precision Height Measurement Using Gage Components 


Jrecision instruments, produced by the Browne & 
Sharpe Mfg. Co., provide components to set and 
measure heights from any plane surface within 
0.0001 inch. By use of 9-inch magnetic riser blocks. 
the capacity of a 10-inch height gage can be ex- 
tended to five or more feet. Built-in lever-operated 
permanent magnets hold the riser blocks in a solid 
column. 
Due to the light weight of the individual compo- 


nents, the disassembly and use of these gages elimi- 





nate the necessity of large, one-piece gages in most 
applications. 
[he measuring columns are made up of gage 


blocks held within 8 millionths inch of nominal 


size. When wrung together, they are held in assem- 
bly to within 50 millionths inch between 


any two 
points on the column. 





TWO MAGNETIC riser blocks with a precision 
gage comprise a system suitable for measur- 
ing heights beyond the capacity of the gage 
alone. Assembly can be adapted to higher or 
ower measurements simply by the addition 
yr subtraction of riser | 


USING the height gage to meas- 

ure the height of a workpiece 

enables a machine operator to 

perform preinspection checks 

without removing the piece 
n the machine 
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Fig. 1. Heads of contour milling machine are capable of transverse, vertical 
and angular feeds in any combination required. 


improves contour milling accuracy 


MAJOR PROBLEMS today 


Ose oF rH 


in design in the surface plane of a part. If the vertical feed 
g multiple-feed. multiple-head milling machines is component lags behind forward 
i high enough acceleration capacity for depth of cut i 
ymponent so that proper equivalence 
an be maintained under all 
Unless this | 


longitudinal) feed, 
to prov ide 


s greater than required. 
With conventional machines. one type of error 
the other can be 


each drive 


operating conditions 
rroblem is solved satisfactorily, a mod- 
ern tracer-controlled machine. Fig. 1 


work no 
by the n 


or 
controlled to some degree by ad- 
justing the template to compensate for an expected 
. Can produ e 


error in feed. It is impossible to control both types 
faster than the maximum feed permitted of error at the same time 
ost critical (and slowest component of the results in too broad a 1 
over-all head feed 


When a feed component cannot keep up with the 
ther components in 


This control method often 


inge of tolerances and re 
peated feed slowdown at critical point 
Electrol Vvdraulic drive svstem 


Is are jsed 


a multiple-feed head 


ft inaccuracy develop 


l! imew 


two tutomatic contour milli 


! ng machine. making critical 
transient errors and feed components « ipable of extreme 
Transient errors. Fig. 2. occur dur n te 
direction. A milling head. for ex systems were de 
mav cut bevond a required depth before the Onsrud Machine Works. Inc 
system can adjust to a change of depth called for by General Electric Co. With the 
the tracer control ent and velocity ert 

Velocity errors. Fig. 3. occur when a rapid ver t led and held to « 
il feed is required to follow a sudden elevatior Phe 


sources ¢ 


velocity errors 


I rms of magnitude ar 
ing change of 


hydraulic drive 
ample, 


cooperation with 
machine. both transi- 
rs are imultar 


milling machine 
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milling aircraft spar beams and similar parts, con- 
sists of two gantry carriages mounted over a table, 
Fig. 4. The No. 1 carriage is equipped with one 
horizontal milling head and one vertical head. Each 
head is capable of transverse, angular (twist) and 
vertical feeds, in addition to longitudinal feed re- 


sulting from travel of the carriage. For the hori- 


yo 


Transient error 


Fig. 2. Transient error occurs when change 
of direction requires acceleration in feed 
component greater than drive system can 
provide. 


Velocity error 


Fig. 3. Velocity error occurs when one feed 
component (in this case longitudinal feed) 
is faster than second feed component 
(here vertical feed). As a result cutter is 
milling deeper at each point than required. 


zontal head. vertical feed is through the new elec- 
trohydraulic system. For the vertical head, the 
critical motion is the transverse feed, also provided 
through the electrohydraulic system. 

The No. 2 carriage is built with two independ 
ently mounted horizontal milling heads in the for- 
ward position and two tandem mounted milling 
heads in the rear position. Each milling head is 
driven by a direct drive, two-speed motor. These 
heads are also provided with longitudinal feed 
through travel of the carriage. The forward mounted 
milling heads are capable of transverse feeds and 
vertical feeds. The rear mounted milling heads are 
capable of transverse, angular (twist) and vertical 
feeds. All vertical feeds are electrohydraulically 
driven. Longitudinal feed of the milling heads is 
infinitely variable from zero to 300 inches per min 
ute. The heads are liquid cooled for high efficiency 
operation. 

The No. 6 head illustrates the multiple feeds 
available. This head has four different feed com- 
ponents or four distinct motions that may be im- 
parted singly or in combination. Feed components 
are (1) longitudinal by means of travel of the gantry 
carriage over the table: (2) transverse through 
mechanical power feed on the cross rail; (3) twist 
or angular through mechanical power feed: and 

1) vertical by means of hydraulic drive. All feeds 
are controlled through a remote Selsyn type all- 
electronic tracer system. 

For this head, the critical feed component is the 
vertical feed. since rapid changes in direction and 
speed are required. Equipped with electrohvdrauli: 
drive and control, the vertical feed component is 
capable of immediate response and high acrelera- 
tion. 

As a result a high over-all feed of the head can 
be maintained. without slowdown at critical points 

The machine has been operated at a longitudina 
feed of 60 inches per minute. Transient error ir 
milling on a one-half-inch radius was controlled to 
a tolerance of 0.0015 inch. On a one-inch radius. 
the error was within 0.0010 inch. On a two-inch 
radius, tolerances were held within 0.005 inch 
This consistent accuracy is attributable. to a large 
degree. to the control of transient and velocit 


errors made possible by electrohydraulic drives 





Fig. 4. Two gantry ecar- 
riages mount a total of six 
milling heads with a total 
of 560 hp. All critical feeds 
are built with electrohy- 
draulic drive mechanisms. 


Work area is 3 by 60 feet. 
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No.! carriage 


No.2 carriage. 
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HUB RIVETING TOOLS 


... simplify operations 


By Frederick H. Tyler 


Vice President Engineering 
he Sterling Deflection-Interlock Corp. 
Dayton, Ohio 


Methods for riveting hubs on small gears 
and similar subassemblies are advan- 
tageous when economical operations and 
strong joints are desired. 


| 
Rats NTIONAL METHODS otf riveting a hub into a 


countersunk hole generally leave stock in the hole 
which must be reamed after riveting. This not or 
adds to the cost but often destroys both the ec: 
centricity and the surface finish of the hub hok 
oduced by the screw machine in making the hul 
his condition is almost unavoidable where the 
riveting one by a solid hammer which batters 
of the hub, forcing metal into the hole 
is well as into the countersink. 
After riveting, the rough end must be faced o1 
lapped whenever it is necessary to have it flush with 


the surface of the « omponent part, or smooth enougl 


for a bearing surface. The cost of these finishing 

operations can be eliminated by a process using a 

rotary tool and a special riveting hammer. Extra 

inspection costs can be avoided and any scrap caused 

by the final reaming can be saved. Illustrated ir 
» typical riveted hubs. 

Riveting Tool: This process, called angular de 
flection riveting. employs a riveting hammer which 
can be mounted in any standard riveting machine 
Design features of this hammer are shown in Fig. 2 
The operating end of the tool is split, permitting a 
positive sidewise drive to be imparted during the 


down stroke by means of an internal expanding 
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Fig. 1. Serration riveted hubs minimize dis- 
tortion during assembly and produce strong- 
er joints than conventional riveting. These 
parts were formerly brazed. Cutaway section 
at top shows how tenon has filled the serra- 
tions. Hub ID requires no reaming. 


plunger. The outer riveting edges of the hammer 
strike simultaneously at opposite points on the inner 
edge of the tenon wall, folding the metal over into 
the countersink as the hammer is rotated between 
blows. Thus, without chopping or battering. the 
hub tenon is literally cold-flowed tightly into the 
countersink from inside the hole, leaving a smooth. 
slightly rounded, inside edge that has the appearance 
of being spun. Since it is swaged from inside, the 
size and finish of the hole are preserved. A flush 
obtained when desired by mak 
ing the tenon length equal to the thickness of the 


component part. A hammer is shown in Fig. 3 


condition can also be 


mounted in a riveting machine. 


Good concentricitv 1s inherent in the riveting 





A 








© 
Ed 


Plunger 























SECTION A-A 


Countersink 0.025 deep 
in hole in component part 


Cone end of piunger is from 
I° to 5° less than the included angle 
of the seat at the bottom of the sheil 


process. Since the hammer strikes simultaneously 
against two opposite sides of the tenon, it centralizes 
the hub in the hole as the riveting proceeds. Con- 
centricity does not depend on a close fit in the hole 
as it does with conventional riveting. 

Deflectional riveting does not set up torsional 
stress in the joint. In fact, the part has little tendency 
to “whirl.” It can be held with the bare hand while 
riveting. This makes it possible to run small or 
trial runs with a makeshift fixture or none at all 
Absence of stress in riveting helps prevent distortior 
and warpage sometimes caused by the relief of these 
stresses under the heat of hardening or copper braz- 


ing. 


Serration Tool: The second tool used in the 
process is a rotary cutter for serrating the rim of a 
hole, providing resistance to torque after riveting. 
The conventional method of serrating is a two-step 
operation. The hole is first countersunk and then a 
cone-shaped, ridged serrating punch is forced into 
the countersink on a punch press. Thin stock and 
thin-walled holes are often distorted by this pressure 
and the impressed grooves are usually shallow. 
which limits their effectiveness. Also, since the same 
punch is used for many diameters of holes, the num- 
ber of serrations does not increase with the size of 
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Fig. 2. (left) Design of riveting hammer for 
joining hub to countersunk and serrated part. 


Fig. 3. (above) Riveting hammer installed in 
a conventional riveting machine. 


hole to meet the increase in load generally required 


of larger diameters. 

The rotary cutter, Figs. 4 and 5, produces what 
are called interlocking serrations. The'‘tool, mounted 
in a drill press or screw machine, countersinks and 
serrates in one operation, taking about the same time 
as a countersinking operation. These serrations are 
not impressed. They are cut in a sharp and regular 
pattern of teeth that are roughly pyramidal in form, 
from 0.010 to 0.035 inch deep. Three different types 
of serrations may be made, depending upon the 
setting of the tool. 

During the riveting operation the raised portions 
of the serrations are forced into the upset hub or 
stud tenon while the tenon is being pressed into the 


recesses of the serrations. By using deflection rivet- 


Cutter Wheels for Serrations 





Serrating Mean Range of Cutter 
Wheel Hole Diam Diam 
No Diam in in 
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ing, the serrations are filled from bottom to top 
more completely than is possible by riveting from 
the top only. This combination of processes produces 
a tightly interlocked and riveted joint which offers 
much stronger resistance to torsional stresses than 
conventional serrating grooves. Holes as small as 

» inch can be serrated. 

In the Cutter Wheels for Serrations tabulation. 
four typical wheels are listed, showing the range 
of hole diameters for each wheel. With these cut- 
ters, ranging from 5, to 34 inch in diameter, holes 
from 0.09 to 1.03 inch may be serrated. 

Simultaneous action of the serration cutter and 
countersink are illustrated in Fig. 6. An accurate 
control over the depth of both serrations and coun 
tersink is effected by mounting a hardened limit 
spacer outboard from the serration cutter. This 
spacer checks: the downward travel of the tool by 
riding on the surface of the stock when the predeter- 
mined depth has been reached. Action of the stop 
is independent of any variation in stock thickness 


The spacer also can be used to iron out the slight 


Fig. 4. Serration tool mounted in drill 
press. Tool countersinks and serrates part 
in same operation. Three types of serra- 
tions may be made with this tool. 


burr which results from the cutting action of the 
serrating cutter. Actions of the countersink and 
cutter are independent and their relations may be 
varied by adjustment and cutter spacing. 

With the cutter centered on the transverse axis 
as illustrated in Fig. 6, a concentric interlocking pat 
tern is produced in the serrations. If increased 
torque resistance in one direction is desired in the 
riveted assembly it may be obtained by shifting the 
cutter to the right or left of its central positior 
Shifting the cutter to the right of the center line cuts 
serrations with a clockwise pattern. Shifting to th 
left produces a counterclockwise. pattern. 

Action of the cutter wheel in the countersink while 
cutting serrations is shown in Fig. 7. The middle 
tooth A is inactive. Its point comes to the botton 
of the countersink at the edge of the hole. The toot! 
points B coming in contact with the wall of the coun 
tersink. start the tracking and cutting of serrations 
Distance ¥ on the cutter is half the hole diameter 


Applications: Making hub riveting the last 


eration on the subassembly gives the production en- 


gineera definite adv antage in overt oming some com 


mon manufacturing difficulties which occur when 


dealing with the following 


Hubs with hardened holes cannot be reamed after 


assembly. Deflection riveting will handle them with 
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out ¢ hipping. For 


of about 120,000 pawls with a hub hole of about 


example, on a production run 


inch, the tenon was found to be too hard for 


conventional riveting. The entire lot was processed 


without difficulty and at a substantial saving 
Pou der-metal hut whic h are oil soake d he fore 


riveting to provide lubrication or rust proofing 


would be damaged by reaming. Anv reaming to size 


I 


after riveting would tend to seal the pores of the 
metal and seriously impair the lubricating value of 
the oil impregnation 

Parts which can be gang-cut in batches of 10 to 
20 pieces before assembling the hub, as when hob- 
hing gear teeth. milling slots. grinding finished 


_ etc. are advantageously riveted by the deflec- 
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tion method. Such parts could only be cut one or 
two at a time if the hub must be assembled first to 
maintain the concentricity specified from the hole 
of the hub. 

Two or more hubs in the same piece can be held 
within close tolerances by deflection riveting. To 
illustrate: On a tryout run of 100 parts containing 
three hubs, this method was able to hold close cente 
span limits without adding any operations after 
deflection riveting. With standard plugs in two of 
the holes, a plug could be inserted in the third with- 
out forcing. 

Subassemblies of tubes or those using hollow studs 
do not have to be reamed after riveting. The process 
can also be used to replace certain “flaring” opera- 
tions which are sometimes done on a punch press. 
This can be demonstrated by putting a hub under a 
deflection riveting hammer by itself. The hammer 
will flare the tenon end without mashing or distort- 
ing the hole. 

\ ylon or other plastic gears, sometimes needed in 
small quantities on pilot models or for tryout, can 
be assembled with brass or aluminum hubs by de- 
flection-riveting the tenon into serrations cut around 
the hole, without damage to the plastic part. This is 


> 


Fig. 5. Perspective view 
of rotary serration tool. 




















Typical Strength of Joints 





Part Hub Hole Depth Teeth Cut Torque Test 
No Diam of Csk by Cutter Ib-in 
in (in No./ in.) 





0.015 specified 
0.025 specified 
0.030 20 
0.030 25 
0.030 30 
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more economical than making even a temporary die 
for molding an inserted knurled hub. 

Another feature is the rounded inner edge of the 
riveting which is always smooth. The amount of 
radius is controlled by the hammer. There is never 
any sharp edge on which any subsequent plating can 
build up a deposit which may start to close up the 
hole. The rounded edge can also be depended upon 
not to cut the insulation on any electrical wire that 
may be threaded through the hole. 

Although this cold-formed type of serrated and 
riveted joint cannot fairly be compared with the 
solid metal strength of a copper brazed joint. the 
following results of comparative torque tests will 
give an indication of joint strength. 

1. A small pinion and hub asset 


a serrated, riveted joint and 


pper brazed joint 


Interlocking serrations can prove to be especially 
valuable wherever greater-than-riveted torsional 
strength is required but where the fused-metal 
strength of a brazed joint is not needed. Also. the 
method is desirable where the heat effects of brazing 


Se 


Limit spacer 








Depth of countersink 


Fig. 6. Action of rotary tool in countersink- 
ing and serrating. Washer on cutter wheel 
controls depth of countersink and serrations. 
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might damage the part or necessitate extra operatior 
al costs. Some typical cases are: 
lo ld-join prehardened parts, where straight 
1 be done at lower cost. before riveting 
». To join thin parts, or parts with multiple openings 


These are apt to warp under the heat of hardening or 


hub (or stud) into a plastic part. 
ib against turning when tapping, lin« 
g a “flat” on the hub. 
I ghtening of screws or nuts on 
or tapped hubs. 
tain radial location of a square stu 


ub. 


An indication of joint strength is shown in the 
tabulation, Typical Strength of Joints. With hub 
holes varying from 0.3125 to 0.375 inch in diameter. 
the riveted joint strength varied from 77.5 


lb-in. in torque tests. 











Fig. 7. Action of cutter wheel in pro- 
ducing serrations in countersunk hole. 


Interlocking serrations can also be used when 
brazing, to maintain radial locations between two 
or more parts on either single or double-tenon hubs 
to replace square staking, notching or extra hard 
riveting which are sometimes employed for this pur- 
pose. 

The tools for both 


used satisfactorily in actual production. They are 


of these processes have been 


sturdy, easy to make and maintain, have excellent 
wear characteristics and are not easily affected by 
abuse. Repeated application of riveting pressure on 
the hammer will not chew up nor flatten out the 
tenon. The serrating cutter shows practically no 
signs of wear after hundreds of operations and it is 
reversible. Deflection riveting with interlocking ser 
rations has proved capable of doing easily and at low 
cost, manv riveting jobs that were difficult. costly 


or impossible by other methods. 





Infrared Stops the Draft 


D. RING WINTER. many drafty working areas are 


almost impossible to heat properly by a central 


heating system. However, several companies are 
beating the problem—with its attendant high ab- 
senteeism—by installation of portable infrared lamp 
sections. The infrared beams heat only solid objects 
they fall upon; thus personnel are comfortable with- 


out the expense of heating large open spaces. 
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At Paxton and Vierling Iron Works, infrared heaters 


keep workers warm in an otherwise drafty factory area. 
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...SOlves trademark and identification problems 


By Ralph A. Botosan 


Director of Research 
The Electromark Corp. 
Cleveland, Ohio 


| ne PERMANENT MARKINGS to metal parts 
often presents a problem. Mechanical marking, 
usually performed with a steel die, may cause 
residual stresses and distortions in the part. Further, 
the die may not be able to withstand repeated im- 
pacts on chromium plating and other hard finishes 
Extremely hard materials such as stainless steels 
titanium alloys and carbides c: ‘ be marked 
nechanically. 

[hese materials can, however. be marked electro- 
chemically. This process, which is similar in prin- 
iple to electroplating, can be used on even the 


hardest metals. It has no adverse effects on the 


surface structure of the part, and equipment and 
supply costs are low. Using simple equipment, an 
operator can accurately mark a part in only a few 


seconds. 


Marking Methods 


There are three basic types of marks that can be 
electrochemically applied: plated marks, made by 
adding metal: etched marks, made by removing 
metal; and “a-c marks.” in which some of the 
surface metal is oxidized. With each of the meth 
ods, any type of lettering or line drawing can be 
repreduced on metal, Fig. 1. For production appli- 
cations, an absorbent pad is fastened to an electrode 
and covered with a stencil. It is also possible to 


apply marks with a hand stylus. 


Plated Marks: The metal applied when making 
plated marks is of a color that contrasts with that of 


the part material. A d-c power source is used. The 


negative contact is connected from the power source 
to the part. Plating solution is placed on the felt 
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pad and the electrode is connected to the positive 
pole of the power unit. When the electrode is 
pressed lightly on the work, a plated mark appears, 
corresponding to the open areas of the stencil. 

Unfortunately, direct plating does not always give 
fully satisfactory results. Galvanic action between 
the part material and plating may result in corro- 
sion and, unless the area to be plated is especially 
cleaned, the applied metal may peel off. 


Etched Marks: In making etched marks, the 
leads from the d-c power source are reversed and 
the positive contact is connected to the work. The 
negative lead is connected to the electrode and a 
special electrolyte is applied to the felt pad. On 
pressing the electrode on the piece to be marked, 
an etch occurs in about one second. The etched 
area can be made to have a matted appearance by 
idding special chemicals to the electrolyte. This 
type of mark is especially useful in marking highly 
polished surfaces. 


4-C Marks: A stable oxide of a contrasting color 


luced in the marking area. This mark is 


can be pros 
most frequently used for ferrous metals. An elec- 
trolyte is applied to the electrode. One lead from 
in a-C source is connected to the work to be marked 
and the other to the electrode. On contact a black 
mark will result on ferrous metal. Since alternating 
current is used, metal is plated and removed at 
rapid intervals. When the current is traveling from 
the work to the electrode, there is actual removal of 
metal. This metal is brought up into the felt pad in 
contact with the electroylte. Since the electrolyte is 
highly charged, it easily converts the particles of 


The Tool Engineer 





Fig. 1. Large markings 
may be applied electro- 
chemically. Little cur- 
rent is required when a 
rocker pad is used. 


metal to oxides. These particles are then plated on a stencil. Generally, the current density is high 


the return cycle. but the potential difference is seldom more than 


This process continues until the marking area 12 volts. A large mark with « 


onsiderable open area 
densely plated with black oxide. The oxides forme 


will draw about ten amperes 
are stable ferrous oxides and not the ferric oxides The depth and characteristics of marks on some 
which are known as iron rust. The electrolyte u vaterials are shown in the accompanying tabula- 
on. Each alloy has a different chemical content 


and must be considered individually. The hardness 


is important. To avoid the introduction of an I ti 
metal (which could cause galvanic action), the 
used must be of types which will not conver f surface, however, has no effect on the marking. 
stable metallic compounds. Some markings require depth, others density of 
olor. Still others will require superficial marks 


Characteristics of Marks which may be buffed out later. A choice of these is 
‘ften possible. 
The electrolytes are compounded to work < 
wide range of current densities. This is necessary . It is a typical ac-de circuit where the a-c is 
} 


because of the variation in the marking area re 


quired from job to job. It would be almost im] 


ver a A simplified circuit diagram is illustrated in Fig 


drawn directly from a step-down transformer and 
0s- the d-c is obtained through a rectifier. 


sible to calculate how much open area is included Generally, the electrolytes will not stain hands or 


Types and Features of Marks 





Rate of 
Material . Voltage Current Type of Penetration 
Type Required Type Mark (ips) 
302 Stainless d-c 
302 Stainless : a-c 
Tool d-c 
Tool a-c 
d-c 
Carbides a-c 
Chromium d-c 
Copper 


d-c 
Magnesium d-c 


d-c 





see See bee cee |*# 


Stee! 
Steel 
Silver 
Titanium a-c 
Titanium 
an 


d-c 
d-c 


©°2 20° Ooo Co 


E 
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110 volts 
DOOD DAL Step-down 


oft transformer 


Voltage selector 


iy N 


«K Rectifier 
> 


: 

D-c 

| AC-DC I 

' 

[ L 





Y 


eid \ 


[ a-c 
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Fig. 2. Schematic diagram for power unit 
showing availability of either alternating 
or direct current. 


clothing and will not etch metal without current 
being applied. No toxic fumes are given off in the 
marking process. 

It is possible to select either black or white 
marks. With a suitable electrolyte, black marks can 
be made on aluminum. The mark consists of stable 
sulfides rather than oxides. Marks in various 
colors can be produced on titanium, zirconium and 
uranium. Bare metals of any thickness or hardness 
can be clearly marked quickly without many of the 
hazards associated with the marking of metals. The 
mark becomes a part of the material. 

Most electrochemical marks are visible through 
mild etching, heat treating and pickling processes. 
Some will remain after plating or anodizing. Oper- 
ators need have little skill or knowledge of how the 
marking is act omplished. 





Magnets Solve 


Inspected Carboloy mining tools ready for dip paint- 
ing are being attached to a conveyor line. The horse- 
shoe magnets hold any of the different sizes and 
shapes of tools produced. 
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Painting Problem 


D. PAINTING of tools, delivered to the scene by 


conveyor, created a handling problem that was 
solved by ingenious use of magnets. 

At General Electric’s Metallurgical Products 
Dept., several sizes and shapes of mining tools are 
in production at all times, and mixed shipments are 
regularly required. Riddie was how to hold the 
indiscriminate sized and shaped tools to the line. 
Mechanical fixtures did not prove sufficiently sim- 
ple and trouble free to serve the purpose satisfac- 
torily. Answer lay in magnets. More than 400 one- 
ounce horseshoe magnets were attached with wire 
loops to suspend conveyor channels. The swiveling 
magnets permit attached tools to hang vertically re- 
gardless of the climb or dip of the line itself. 

Because the magnets are hung with like poles 
next to each other, they do not exert any mutual 
attraction or tend to move out of normal position. 
As the line progresses, it dips the parts into an 
aluminum lacquer which is kept strired by a me- 
chanical agitator. A blast of compressed air hits 
the parts as they emerge to knock off build-up of 
paint at the nose and upper end of the tool near the 
magnet. Drying is accelerated by circulating air 
around the tools. 

After parts are removed, the conveyor line con- 
tinues, and the magnets pass through a hot alkaline 
cleaning solution to remove any paint, and from 
there through a hot water rinse. Thus equipment is 
automatically maintained clean. 
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Fig. 1. Different forms of pow- 
der-metal bering bars with 
brazed carbide tips. Bars 1 and 
2 are tracer lathe tools. Bar 3 
is a threading tool and bar 4 is 
a general-purpose boring tool. 


By C. G. Erickson 


Tool Control Engineer 
Pratt & Whitney Co., Ine. 
West Hartford, Conn. 


( 3 OF THE MOST DIFFICULT problems lacing u 


dustry is the selection of proper shank material t 


reduce vibration in boring, threading, or tracer 
tools. Imagine the hazardous job of boring a long. 
small hole to close tolerances: the internal threading 
of high temperature alloy material in a high produc- 
tion threading machine: or the internal tracing of 
complicated contours on certain types of aircraft 
materials! The damping properties of powder-metal 
shank materials are being utilized to effectively re 
duce damaging vibration forces. 

Four different types of carbide tipped boring bars 
using this shank material. are shown in Fig. 1. Bar | 
was used on a Monarch lathe to machine annealed 
AMS 6415 with approximately 0.015 depth of cut 
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3 


on a 1.073 diameter. The workpiece, Fig. 2, has 
inside diameters, a chamfer and a face which are 
machined in one continuous operation. The boring 
bar used previously was high-speed steel with a 
carbide tip. It was so weak in deflection that the 
carbide chipped and there was evidence of chattet 
on the finish. 

The comparison of the old and new boring bars is 
listed in TABLE 1. Using the powder-metal shank, the 
surface finish was improved under conditions of 
increased feeds, speeds, and depth of cut. 

Bar 2, Fig. 1, was used to internally trace on a 
20-hp Lodge & Shipley ( opymati lathe with an ail 
chuck having special jaws to hold the work part rig 
idly. The workpiece was AMS 6328 having an 0.802 
diameter. Compared with the previous bar, which 
was a HSS tool. the new bar made possible a higher 
cutting speed as well as doubled the feed and depth 
of cut. The part contour is shown in Fig. 3, and the 


] 


characteristics of operati in TABLE 2 


Because of the high da ping an nonchattering 


effects ot powde! metal. utol t | havi 7 a pow 
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Table 1—Boring Data on AMS 6415 





Operation Shank Material 


High-Speed Steel Powder Metal 





Cutting speed, fpm 
Feed, ipr 

Depth of cut, inch 
Deflection, inch per 


Finish, microinch rms 





Table 2—Boring Data on AMS 6328 





Operation Shank Material 


High-Speed Steel Powder Metal 





mucroinch rms 








der-metal body and a tungsten carbide tip, Fig. 4, 
will successfully perform this operation. 

An arbor for milling high-speed steel knurls is 
shown in Fig. 5. Due to the high damping effect of 
the material, it was possible to make the arbor 
longer. Therefore, more knurls could be milled in 
one operation. The arbor was turned and threaded 
without any difficulty. 

Center drills and twist drills, Fig. 6, are shown 
held in powder-metal shanks. These tools drilled 
accurately, and produced a concentric hole in a deep - 
recess. Due to the powder-metal shank, the long 
overhang did not cause excessive chatter. 

This powder-metal shank is a hot-pressed sin- 
tered tungsten-base alloy with high rigidity and 
good damping characteristics. Due to its similarity 
with carbides in coefhcient of expansion, it is easy 
to braze carbide tips on it with resultant strong 
joints. The hardness of the material is 20-30 R 
Rebraaing the boring tools shown in the illustrations 
has been accomplished without altering the bars in 
any way. 


The shank material car 


Fig. 2. Cross section of 
workpiece machined on 
a Monarch tracer lathe 
using the carbide-tipped 
boring bar 1, Fig. 1. 


2 Cutting creo — 


Direction of cut ——— 


Fig. 3. Tubular work- 
piece cross section illus- 
trating contoured bore 
machined with bar 2. 


gg 


—<— Cutting area = 


Direction of cut ——————_———_—— 
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Table 3—Properties of Powder- 
Metal Shank Material 





Density, Ib/in 

Hardness, R 

Thermal Coefficient of Expansion in/in/F 
Thermal Conductivity, cal/em/sec/cm? C 
Tensile Strength, psi 

Elongation, percent in 4 diam 

Modulus of Rupture, ps 

Modulus of Elasticity 





Fig. 5. Tungsten-base alloy arbor for holding 
HSS knurls during milling. 


can be drilled, turned and milled with regular high 


speed steel tools as well as ground with aluminur 
yxide wheels. Its cost is little more than steel, but 
is superior to steel for shank material. 
Powder-metal shanks have reduc ed tool chatter ir 
cutting the materials tested and permitted highe: 
surface speeds in addition to heavier cuts. Eng 
neering data for this material is listed in TABLE 3. 
With powder-metal boring bars, the usual ratio 
diameter ratio is about 6 or 7:1 f 
ring compared to 5:1 for steel. TI 


and rigidity of this material in con 


el, which has a density of 0.283 lb per 


; : 
juces the chatter found in many tools. 


eased wear on the cutting edges ar 


Fig. 6. Extensions for holding center drill 
and twist drill for drilling deep recesses. 


g 
Fig. 


Powder-metal shank cutoff tool with brazed carbide tip on the front edge. 
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PRECISION tapping, drilling and boring operations on a printing press end 


frame are performed under tape control at the Goss Co., Chicago. The 
machine has full tape control of 96 inches of head travel and 144 inches 
of horizontal column travel. A 60 by 96-inch traversing G & L rotary table 
carries the workpiece. Spindle speeds range from 20 to 1200 inches per 
minute and spindle feeds are from 0.0035 to 0.062 inch per revolution. 
[he machine, built by the Kaukauna Machine & Foundry Div. of the 
Giddings & Lewis Machine Tool Co., can also be manually controlled by 
pushbuttons, or by dialing discrete dimensional data into a digital input 


system. Controls are shown on opposite page. 
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NUMERICAL DIAL AND TAPE PANEL on headsto¢ k of machine shown on preceding page 
has precision meters that indicate accuracy of location in both directions to 0.000] 
inch. Zero offset control permits establishment of 0-0 at any point in the coordinate 
measuring system. All measurements are made in reference to this 0-0 point, so no 
accumulation of error is possible. Tape-controlled operation can be interrupted to 


add manual or dial movements. Tape transport cabinet is shown below. 








TAPE TRANSPORT cabinet is 
located on door of machine 
control cabinet. Punched pa- 
per tape, prepared from blue- 
prints, controls all machine 


movements automatically. 





SEVERE JUMP-CUT MACHINING problems are 
being solved by conversion of tooling from 
brazed carbide tip tools to throw-away but- 
ton insert tools. Tool costs were cut 80 
percent and turning speed increased as much 
as 48 percent in rough turning and boring 
AMS 6302 brake rotor segments at Alpha 
Industries, Inc., Logansport, Ind. Sixteen of 
these segments are clamped to a face plate 

four stacks. They are turned to 1354, 
inch diameter in four passes at '4-inch depth 
of cut and 0.007-inch feed. Standard Ken- 
nametal square inserts are used. The inserts 
each have eight cutting edges and can ma- 
chine a total of 384 pleces before replace- 
ment. Another application of insert tools is 


show n below. 


IN ROUGH PLANING a 3 x 6%4-inch trough in SAE 1035 steel, 

feed is 0.032 inch per stroke, depth of cut is 0.25 inch and 

speed is 200 fpm. Each Kennametal heavy-duty insert removes 

0.030 x I5 deg 183,000 cu in of metal before replacement. Operation is at the 
ae Fischer Machine Co., Philadelphia. 














5!) \e- 6 deg relief- reduced to STANDARD ROUND INSERT (left) is modified as shown for rough 
fa 4 deg in regrinding 


planing operation shown. Insert is used in four indexed posi- 
tions, 90 degrees apart. It is reconditioned by grinding on the 
top surface and on the circumference. 





HYDROPRESS OPERATORS place small intercostal wing stiffener in die for precision 


shaping by compression forming process. Plunger built into upper die will 
transmit 1000-psi pressure downward on web of part and outward 
] 


against 
flanges, while overhanging edge will exert similar pressure on tops of flanges. 
The part, which has been roughly preformed, will assume exact shape of the 
die. The process was developed by manufacturing research engineers of Lock- 
heed Aircraft Corp., California Div. Tolerances are held within 0.010 inch. 


CUTAWAY VIEW of die shown above. A U-shaped 
prelormed part is seen in the die. \ two-way 
squeeze is exerted simultaneously by the plunger 
part of the tool on the inner cavity of the part as 
well as on the tops of the part’s two upright arms 

sides. Dies for various structural sheet metal 
parts fabricated by Lockheed to date range up to 
96 inches in length. 5 inches wide and 4 inches 


deep. Process is in the production stage 





Calculated Machinability Rating (percent) 


machinability 


can be related to composition 


By F. W. Boulger and H. J. Grover 


Battelle Memorial Institute 
Columbus, Ohio 


Sponsored by the ASTE Research Fund 
Committee, a literature search is being 
conducted by Battelle to determine what 
is known and what is missing in the field 
of metal-cutting data. The results to date 
are incomplete but add some interest- 


ing ideas. 
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32 40 48 56 64 72 
SAE Machinability Rating (percent) 


Correlation diagram showing agreement between ma- 
chinability ratings computed by composition formula 
and as assigned by SAE. 
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M.. HINABILITY has been discussed and defined 
for a good many years but there is still much uncer- 
tainty concerning it. Little progress has been made. 
lor example, in estimating the effect of composition 
on machinability ratings of different grades of steel. 
Most of the published statements on this subject are 
qualitative rather than quantitative. It is generally 
believed, however, that machining properties aré 
affected adversely by elements that increase hard- 
ness, strength or ductility of the material. 

For annealed steels, the consensus is that the ad 
verse elements that form carbides are least harmful 
and solution-hardening elements are most undesir- 
able. It is well known that steels, quenched and 
tempered to the same hardness level, usually have 
equivalent tensile strengths. This suggests that com 
positional variations should have no effect on ma- 
chining properties unless they affect notch toughness 
or reduction of area values. Low toughness is usual- 

considered desirable from the machining point 
of view. Sulfur is considered a beneficial element 
as far as machining properties are concerned. 

One of the most commonly a cepted systems 
rating machinability of metals was introduced by 
the SAE Technical Committee on Iron and Steel 
Division II. The system has been so widely used 
since 1940 that it can be considered approximately 
correct. With this as an assumption, SAE ratings 
have been used in a multiple correlation analysis to 
learn the apparent effects of variations in chemical 
analysis, 

Machinability ratings and compositions for 74 
plain and low-alloy steels, with carbon contents be- 
tween 0.25 and 1.0 percent. have been analyzed. 


These steels also had low sulfur content. and wer: 
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ill annealed and cold-drawn. It was found that thi 
data on compositions could be summarized by the 
following formula, where R represents the SAI 
machinability rating and the chemical symbols rep 


percentages of each element present: 
7.6 C—8.3 Mn—6.1 Si—5.6 Ni—3.2 Cr—3.1 Me 


fhis linear equation has a standard error of 4.1 
units when compared with tabulated machinability 
values. This means that in two-thirds of the cases. 
calculated machinability ratings agree with the tab 
ular ratings within + 4.1 units. It should be re- 
membered that the SAE ratings are percentage fig 
ures based on B1112 cold-drawn steel as 100 percent 
and that the SAE committee considers the ratings 
to be usefully exact within 5 units. To indicate the 
extent of this scatter. the ac ompanying correlati 
diagram was prepared for 25 of the steels selected 
at random 


The formula indicates that each of the six 


ments considered in the calculations lowers thi 
machinability ratings of steels in the annealed cold 
drawn condition. It also shows steels of the sam: 
vrade may have machinability ratings differing by 
as much as 7 units if they have compositions at thi 
high and low ends of the permissible limits. This 
spread would be increased if variations in sulfur 
ontent were taken into account. Such variations in 
ymposition probably explain discrepancies in data 
reported by different investigators studying the 
same grade of steel. 

The good agreement found between composition 
ind machinability ratings does not imply that mi- 
crostructure and heat treatment are not important. 
They are important. The formula applies only to 
idition. It should also be 


nentioned that a similar statistical study indicated 


steels in 


me partic ular col 
iat a formula could not be obtained that would 
ount for the 


| } : 
iwhinability ratings assigned by 


ommittee to hot lled cold-drawn steels 





Bubble Study 


Foreshadows Crack 


() xs: RVATION of behavior of metal during stress 


prior to fatigue failure promises to give rise to a 
useful technique for studying effect of surface rea 
tions on metal fatigue. Such a method also might 
prove practi al for early detection of fatigue cracks 
lime lapse motion picture studies of a fatigue 
fracture in an aluminum alloy have shown materials 
heing extruding from the cracks in comparatively 
large amounts. considering size of the cracks. To 
study the phenomenon. and obtain some of this ex 


truded material for identification, Irene C. Minor. 
at the National Bureau of Standards mechanical 
netallurgy laboratory. applied transparent pressur¢ 
sensitive tape to the surface of a torsion fatigui 
specimen in which fatigue cracks already had beer 
nduced. Subsequent stresses for an additional thou 
sand cycles of reversed stress resulted in small bub 
hles being formed under the tape. 

Study indicated that the bubbles formed as soon 
as detectable cracks were present. Cracks so small 
that they were apparent only with a microscope ur 
der special lighting still emitted bubbles large 
enough to be seen readily with the unaided ev: 
From this knowledge it seems evident that observa- 
tional technique might be used to detect imminence 


of fatigue cracking. 


Apparently, however the bubbles can be produced 


with some metals and not with others. Observation 
ot experiments to date noted the tendency of vari 
ous stressed metals to form bubbles in the follow 
ing relative de oree 
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Detection Technique 


Bubbles formed under transparent tape applied to 
a stressed specimen of an aluminum. The metal 
had been stressed for 100,000 eveles before the tape 
was applied and several fatigue cracks kad developed. 
An additional 2000 cycles of stress produced these 


concentrations of readily apparent bubbles. 


| 
} 
howeve 


required 
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By Dr. W. Schweisheimer 
Rye, N. Y. 


W HY DO MEDIUM and small plants have com- 
paratively more accidents than the big companies? 
The question is of practical importance, particular], 
since most plants have 500 or fewer employees 
Associated Industries of Cleveland have tried to 
solve the problem by sending a questionnaire on 
safety programming to some 120 factories employ 
ing approximately 82,000 workers. 

The survey disclosed that more than 50 percent 
of the companies with less than 500 employees had 
no safety program. In plants with less than 50 
workers, only 20 percent had a program. In those 
plants with more than 500 wage earners, however. 
97 percent had a safety program. 


Causes of Accidents: Accidents in industry 
cause illness and heartbreak. They are also costly. 
Last year industrial accidents in the United States 
resulted in monetary loss of $10 billion. Of this 
amount about $5 billion are “visible” costs, the 
rest are estimated indirect costs. The Bureau of 
Labor Statistics lists three main causes for high 
injury rates in industry. They are: 

1. Inexperienced workers are more accident prone thar 
experienced workers 
Overtime work usually is not as safe as regular work 
hours 
Employees transferred to types of work hitherto ur 
familiar to them are “somewhat more likely to be 
injured.” 

The inherent hazards of machine tools are not yet 
well known. The Bureau of Labor Standards has 
published a highly instructive study on machine 
tools and their hazards. Many of these hazards are 


the same as when the machines were first developed. 


Injuries Resulting from Machine Tools 


Machine- Tool Machine-Tool 
Type Installations 
% ) 





Injuries from 
Machine Tools* 
(%) 





All machine tools 100.0 
Planing 5.6 
Milling 7 9.0 
Boring 23.0 
Turning 24.0 
Grinding 38.4 
Other 





*Based on average rates of accidents in the states of Wisconsin, 
Pennsylvania and New York 
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.. NOW t0- 
reduce them 


True, better design and sturdier construction have 
eliminated or lessened some of their dangers, but 
they still cause a number of injuries that could be 
prevented. 

Some of the conclusions and recommendations 
reached by the Bureau are: The frequency of in- 
juries due to machine tools is low compared with 
the frequency of injuries due to forming, punching, 
and shearing machines, but the total number of 
injuries is large because of the larger number of 
machine tools in use. 

The severity of injuries due to machine tools, 
however, is lower than the severity of injuries due 
to forming, punching and shearing machines. A 
ranking of machine tools on the basis of the fre- 
quency of injuries is shown in the accompanying 
tabulation. 


Safety Programs: This information should be 
helpful in placing new employees and in setting up 
a schedule of training for apprentices and learners. 
New workers should be assigned to the least haz 
ardous machines and restricted to the less dangerous 
machines until they have acquired a familiarity with 
the shop. This is particularly true of young persons 
without previous shop experien e. A simpie ma- 
chine operation, the Bureau states, done almost 
automatically by an experienced worker, can be a 
complicated and dangerous operation to a person 
totally unfamiliar with machines or machinery. 

Long-range plans for increasing the safety fea- 
tures of machine tools should be studied. Points 
for consideration should include: 

1. Location and design of the controls based on physi 

cal data and bodily movement 
2. Elimination of possible contact with mechan 
power-transmission apparatus by enclosed design 

3. Better protection at the point-of-operation. 
Guarding of the point-of-operation should be by 
design of the machine where possible and, wher 
this is impossible, by inclusion of a point-of-opera- 
tion guard as an integral part of the machine. 

Excellent advice given by Dr. Alan McLean, of 
Cornell University is: The major purpose of an 
industrial safety program is not merely to instill a 
sense of duty to obey safety rules and regulations. 
Rather, the aim should be to encourage employees 
to be wholeheartedly on the side of responsible, safe 
behavior. It is a basic desire’ of all same individuals 
to behave as matured well-balanced persons. 
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“home built’ 


solve production problem 


By George H. Rigeman 


Chief Tool Engineer 
Appliance Division 
George D. Roper Corp. 
Rockford, Il. 


_ = PRODUCTION VOLUMES are low, it is not 


possible to justify the introduction of automati 
manufacturing methods. As production volumes 
rise for a given product, however, some degree of 
automatic operation can be considered. 

The introduction of a new type of cast-iron gas 
range burner at George D. Roper Corp. is a case in 
point. Original requirements for the burner were 
only 20 burners per hour. Production was accom 
plished on single-spindle drill presses and manually 
controlled milling machines, using individual dril- 
ling, tapping and milling fixtures. When productio: 
requirements were increased to 40 burners per hour, 
with a continued upward trend probable, improved 
and more automatic production methods appeared 
feasible. 

After investigating the possibilities of purchasing 
special machines for the manufacture of the burners. 
Roper engineers decided that it would be faster and 
more economical to design their own equipment, 
Fig. 1. 


pier es per hour. 


Planning volume was established at 150 


The burner consists of a cap and a base, both of 
gray iron. These components are machined sep- 
arately and then assembled together. The first oper- 
ation on the cap, Fig. 2, is to machine it all over. 
This is accomplished on a two-spindle drill press. 
equipped with an indexing table and air chucks. 

Carbide-tipped multiple-stepped tools are used. 
The drill press spindles are fed into the work auto- 


*Mr. Rigeman is now associated with the Sundstrand 


Machine Tool Co., Rockford, Ill. 
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Fig. 1. Two special machines each drill three holes in 
base of gas range burner. Standard drilling units are 
mounted on welded machine base. Most of the control 
and indexing equipment is located within the base. 


matically. Actual production is 200 pieces per hour 
at 80 percent efficiency, with one operator. 

In the next series of operations, a total of 64 gas 
port holes, in two sizes are drilled. A spec ial 
Roper-built machine Fig. 3, performs these opera- 
tions. The machine is designed with two cam- 
actuated drilling units, each of which has an inde 
pendent spindle motor drive. The spindles are driven 
from a gear reducer and brake motor source through 
timing belts that keep drilling strokes in correct se 
quence. This source also provides the power for 
the work indexing mechanism, through a timing 
belt. The work is held in an air-actuated spring 
collet. Operation of the collet is synchronized with 
the operation of the drilling units. 

In operation, the machine operator loads up a 
burner cap in place on the collet and presses the 
The collet closes, the drill units 
advance and retract and the work indexes until all 


cycle start button 


64 holes are drilled. At that time the machine stops 
and the work is automatically unclamped. 
Completion of the cycle is indicated by a light on 


the machine control panel. All individual element- 
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Fig. 2. Operations on burner cap include drilling 64 
holes on an automatic machine. 


ot the machining cy an be manually controlled 
by buttons on the control panel when required. 
Hourly production is 45 pieces per hour, using two 
drill heads. This production rate can be increased 
to 146 pieces per hour by installing six additional 
dritling units. 

Che first machining operation on the burner base. 
Fig. 4, consists of core drilling two diameters and 
facing the top of the casting. This is accomplished 
in a conventional single-spindle drill press. The 


work is held in an air chuck and a carbide-tipped 


multiple-stepped tool is used. With one operator, 


actual production is 180 pieces per hour. 


[wo special-purpose machines perform the second 
series of operations. These machines are positioned 
so that both can be operated by one man. Since the 
machine cycles are automatic, the operator's duties 
are restricted to loading and unloading the work and 
pushing the buttons that start the machine cycles. 

In the first machine, Fig. 1, two air shutter screw 
holes and one valve stem hole are drilled. Three 
different-sizes holes are drilled in the second ma- 
chine. Production is 150 pieces per hour. Air- 
actuated clamping fixtures are provided on each 
machine. Clamping and unclamping are synchro- 
nized with the machine cycle. 

After drilling, the burner bases are porcelain 
enameled and then returned to the machining area 
for the final operation, in which an 0.020-inch wide 
slot is sawed and several holes are tapped. Two 
special-purpose machines are used. These are of 
the same basic design as the two drilling machines 
employed for the preceding operation. 

The saw slotting unit on the first machine is 
mounted on a slide that is fed into the work by ai: 
power, using a hydraulic check. The tapping spin- 
dle is moved into the work by means of an air cyl- 
inder. The tap reverses and withdraws from the 
work automatically. In the second machine. an 
internal thread is cut with a collapsible tapping 
head. Both machines have air-clamping fixtures 
and cycle automatically. Production is 150 pieces 
per hour. 

The Roper-built machines produce accurately 
machined castings at minimum cost. Simplicity of 
design and use of standard components wherever 


possible have been factors in their success. 


Fig. 3. (left) Two cam-operated units drill 64 holes 
in burner cap. Timing belt synchronizes operations of 
drilling units and work indexing mechanism. 


Fig. 4. (below) Burner base requires drilling, facing, 
sawing and tapping operations. 
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BEHAVIOR OF METALS 


under high-energy loads 


By Thomas A. Dickinson 


Mechanical Engineer 
Lo- Angeles. Calif. 


“Explosive forming” in which met- 
als are subjected to high-velocity 
impacts has made it possible to 
shape parts from some difficult-to- 
form materials in one operation 
without fracture. Available infor- 
mation on the behavior of metals 
under explosive forces is sum- 
marized in this. article. 


4 
I: ORCES OF EXPLOSIVE or near-explosive intensity 
are now being used in forming titanium and stainless 
steel alloys, and other “supermetals” that are diffi- 
cult to form by conventional methods. This forming 
method shows considerable promise for shaping air- 
craft parts and is also being used in other industries 
The Winchester-Western Div. of Olin Mathieson 
Chemical Corp., for instance, has had considerable 
success using explosive forces to form flashlight 
components. 

Explosive forces are applied much faster than 
those applied by conventional presses and hammers. 
Where the punch of a gravity drop hammer attains 
a maximum velocity of 26 feet per second, explosive 
forces may be applied at the rate of four miles per 
second. Under such high-velocity blows, many un 
precedented forming operations can be accomplished 
with relatively little power, When the blows gener- 


ate shock patterns, tough titanium-alloy sheets seem 
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to “forget” they have a fracture point and ductile 
iluminum foils do not wrinkl 

fooling for explosive forn is not basically dif- 
ferent from conventional production tooling. In 
many instances. however. tooling must be stronge1 
ind designed with due provisions for the behavior 
f metals under rapidly applied loads. To obtain the 
required high ve ress ram can be actuated 
by a gunpowder ch rr by 


rig. i. 


Since explosive forming is a re atively new tech- 


ompressed oases. 


nique, most applications have been approa hed on 
a trial-and-error basis. Specific details regarding 


the reactions of many metals to « xplosive forces are 


it yet available. Forming velocities, wave patterns 
delay times and te mperature of workpiece material 
ire closely related to physical properties that cause 
any given material to crack, assume a desired shape. 


or be impervious to a specific impact, Fig. 2 


Velocity of Shock Waves: More than one hun 
dred years ago, it was observed that certain meta 
can withstand momentary stresses well above 
levels that result in breakage when static load 
This effect is related to the 
As early 


Young pointed out that an elastic deform: 


applied. 
shock waves in metals. 
bar is transmitted at a velocity equivalent to 
speed of sound. 

“The action of a suddenly ipplied load 1s 1 
stantaneously transmitted to all parts of th 
hody.”’ Young « xplain ed. “Initially. the 1 
tions of the body remain undist 





Nomenclature 


= velocity of strain propogation when 
impact is sufficient to cause plastic 
yielding limit of the material 


= velocity of strain propogation when 
impact does not exceed the elastic 
limit of the material 


velocity of longitudinal waves 
= velocity of transverse waves 
slope of a stress-strain diagram 
= modulus of elasticity 
- modulus of rigidity 
bulk modulus 
= impact velocity 
= Poisson’s ratio 
mass density 


= one of Lames’ constants of elasticity 


mation and stresses produced by the load move 
through the body in the form of a disturbance or 
wave that travels with a finite velocity... .” Sub- 
sequent research has shown that the front of a dis- 
turbance or wave in an elastic body which has re- 
ceived an impulsive load, that is, a load of micro- 
seconds duration, may be plane, cylindrical or irreg- 


Photo courtesy Convair Div., General Dynamics Corp 


ular, depending on the conditions of loading. 

A long metal rod, struck at one end by a tensile 
impact blow, is a good example. If the impact is 
of a value that does not exceed the elastic limit of 
the material and causes elastic yielding only, strain 
will be transmitted at a velocity, c., which can be 
computed as: 


E 
V> 
where E is the modulus of elasticity of the material 
and p is mass density. 
If, on the other hand, the impact is sufficient to 


cause plastic yielding, the velocity of strain propo- 


gation, c, is: 


de 


Here, do/de is the slope of a stress-strain diagram 
at the value of strain imparted to the rod. 

In general, elastic disturbances in bodies of in- 
finite extent can be classed as longitudinal (in the 
direction of propogation) or transverse (normal to 
the direction of propogation ). The velocity of 
longitudinal waves, c,, is represented by the follow- 
ing equivalent equations: 


p 
In this equation, G is the modulus of rigidity and y 
is one of Lames’ constants of elasticity. 

Where E is the modulus of elasticity and v is 


Fig. 1. Impact press uses compressed gases to drive two dies into opposite sides of a blank in one operation. 
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Table 1—Velocities of Strain Propagation critical impact velocity. This is the velocity at whieh 





aa plastic strains cannot propogate as fast as the end 
Poisson's Longitudinal Transverse 


of a test bar is pulled. Fracture occurs because total 
Material Ratio Waves (fps) Waves (fps : sagt 5 





elongation and energy absorption drop below the 
Aluminum 0.34 20,900 10,200 


Brass 0.35 14,000 6,700 
Iron 0.28 19,500 10,500 
Lead 0.45 7,100 2,300 


values obtained at lower impact velocities. The 
effect of the impact velocity, | ,, that will produce 


1 plastic strain. €). is given by: 


Steel 0.31 19,500 do/ ds 


At ultimate strength, the slope of a material’s stress- 





, ; ’ } ‘ 1 > ° . . . . . . 
Poisson's ratio a second equation reads: strain curve is 0. Consequently, it is possible to 


predict the velocity of tensile impact at which a 
material will break. Typical static and dynamic 
forming properties of a number of metals are shown 
in TABLE 2. 


Certain materials like mild steel exhibit a definite 


Letting A represent bulk modulus or E/3 (1 


9) ). 


al 


a third equation for the velocity of longitu- 


linal waves is: ; : : : ‘ 
' vield point in their static stress-strain curve and 


, a) have a measurable time delay associated with the 
p(1 + v) initiation of plastic deformation. In annealed low- 
carbon steel, for example, this delay may amount 


The veloc ity of propogation of transverse waves. ¢ 


to several milliseconds. Accordingly, high-energy 
can be computed as follows: , 


loads above the static yield stress may be applied 
. PP 

E and maintained for some time before yielding takes 

V , V 20 +>») place. For any particular stress level, reduced tem- 


. ; perature will increase the delay period. 
l'ypical velocities that have been determined by ex- Materials which do not have distinct delay times 
periment are shown in TABLE 1. and yield points include 18-8 stainless steels, AISI 
The physical nature of plastic processes in bodies 4130 steel, 24S-T aluminum, and 75S-T aluminum. 
of infinite extent are so little understood that precis« However, a special time effect exists for stainless 
mathematical treatment is not always satisfactory. nih Gn atic tenn: Soe tt. & i at ae 
At extremely high stress levels, for instance, a body 12,000 psi may immediately produce a deformation 


of 0.4 percent; but if the 42,000 psi load is applied 
rapidly, the 0.4 percent strain may not be attained 
Critical Impact Velocity: A characteristic that for more than a second. 


may lose its rigidity and behave as a fluid, in which 


transverse waves cannot exist. 


is of importance in some instances is a material's Most authorities make a distinction between the 


Table 2—Typical Static and Dynamic Forming Properties of Metals 





Ultimate Strength (psi) Elongation* (percent) Critical Velocity 
Material Static Dynamic Static Dynamic? (fps) 





Ingot iron, annealed 37,100 57,400 25.7 16.2 100 
SAE 1015, annealed 50,600 63,500 28.0 30.0 100 
SAE 1022, cold rolied 84,000 105,000 6.0 15.0 100 
SAE 1045, quench. G temp. 142,900 169,000 5.7 9.2 190 
SAE 5150, quench. & temp. 139,000 148,100 8.5 13.3 170 
Type 302 stainless steel 93,300 110,800 58.5 46.6 200 
Copper, annealed 29,900 36,700 32.7 43.8 200 
Copper, cold rolled 45,000 60,000 2.5 10.7 50 
2S aluminum, annealed 11,600 15,400 23.0 30.0 200 
2S aluminum, 2 H 17,200 22,100 4.6 7.0 

24S-T aluminum 65,150 68,600 11.3 13.5 

Dow J magnesium 43,750 51,360 9.6 10.9 





*in 8 inches. 
tMaximum percentage of elongation up to critical velocity 
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delayed yielding of mild steel under rapidly applied 
loads and the time delay of stainless steel because 
plasti yielding in th ri ( not take place 

interva . but starts in 
n the latter and en proceeds at a rela 


iow rate 


Fig. 2. Fastener driven through '4-inch thick steel 


disk with Ramset powder-actuated stud driver. 


Single crystals of alpha brass and aluminum have 


exhibited no delay in initiation of plastic strair 


' 


Beta brass and aluminum crystals manifest delay at 


temperatures of —62 F and 310 F. but not at roon 


temperature 


Brittle Fractures: In many instances. materials 
which normally behave elastically fail in a brittle 
or inelastic manner. If the ¢ harpy and Izod impact 
tests are made at various temperatures, different 
impact values may be recorded. Many factors gov- 
ern impact values and any such value is meaningless 
if the nature of the test and the metallurgical condi- 
tion of the sample are not specified. However, if a 
metal must be formed or used at a low temperature, 
it is obviously desirable to use a material with a 
low transition range—that is. with ability to with- 


stand brittle failure below its service temperature. 


Cold working will elevate the upper end of the 


transition range of many metals by a substantial 
nargin, but as a rule low-te mperature ductility can 
be restored by means of annealing or normalizing 
processes. Similarly. hot forming at excessive tem- 
peratures can result in excessive brittleness. Grain 
size and metal compositions, however. are the fac- 
tors that basically determine a metal’s transition 
range. Reasons for this can perhaps best be ex- 


plaine d by cor 


nparing similar grades of steel 


l »») 


A fully killed steel usually has a lower ductile-to- 
brittle transition range than a semikilled or rimmed 


material. Steels containing boron, phosphorus, car- 


bon, and molybdenum tend to have high transition 
temperatures. Steels containing nickel. silicon, resid- 
ual aluminum. and small grain tend to have low 
transition te mperatures 

Structural defects like cracks. notches, and cold 
or brittle failures re 


of a metal. In con- 


shuts may, of course. acc 
gardless of the transition range 
sidering the results of notched-bar Charpy tests. it 
is interesting to note. however. that so-called “dirty 
steels” often have higher impact values than “clean 
steels.” 

Both impact and static loads can account for brit 
tle failures, but there may be a definite relationship 
between brittle transition and the aforementioned 
delay phenomenon. For example. such a relation- 
ship is indicated by curves that .show plastic defor- 
mation occurring where a stress reaches the delay 
time for a test temperature: also, by fracture with- 
out appreciable deformation where a loading curve 
reaches the fracture stress before intersecting an 
ippropriate delay time curve. 

Another factor that helps account for the fractur- 
ing of brittle materials is the presence of micro- 
cracks. Some investigators believe that brittle solids 
contain minute cracks which serve as local stress 
concentrators. Since it is only necessary to over- 
come the cohesive forces between atoms on either 
side of a fracture, a small amount of energy can 
cause brittle failure. The velocity of brittle fracture 
is usually higher than that of a ductile fracture 
although it varies in different materials. In medium 
carbon steel, for instance, it is about 3400 feet per 
second. 

There is no reason to expect that explosive form- 
ing will replace conventional methods where the 
latter are being employed with reasonable success. 
Current experimental work indicates that the most 
promising field for explosive methods is in the form- 
ing of “super-strength” titanium and stainless steel 
alloys. As more is learned about the behavior of 
these metals under high-energy loads, the number of 


applications will increase. 





a 


[} 
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seleetin 


press drawing lubricants 


By Leon Saiz 


syueduigny] Buimeiq ssaid 


Manager, Lubricants Div. 
Magnus Chemical Co.. Ine. 
Garwood, N. J. 


UNCH AND DIE DESIGN, forming characteristics of s no ‘at enough to rupture the lubricat 
the workpiece material and severity of draw are im- \s pressures become greater, materials such 


portant tactors in determining the degree of diff ils. waxes and ncentrated soaps are required 


ing operation, One of the most i These physic ally adherent iterials are adsorbed to 


ors in the success of drawing oper ations metal surtaces. maintaining a persistent monomoles 
eas where lubricants lacking suffici 
erier las repeatedly demonstrated that rejection liness would be squeezed out 

rates can be lowered by correct lubrication: indeed When pressures are extremely hi 


some materials cannot be suc essfully drawn uniess iraws 


t 


of drawing lubricants. Production ex ilar film in ar 


on, as ! seve4re 


the corresponding rise ! work-tool tempera 
suitable lubricants are used, In one case. tor in- tures reduces the 


idherency of oilv lubricants. Some 


stance, excessive rejects attributed to poor steel duc- form of extreme pressure (EP) lubricant is required 


tility were corrected by changing to a compounded to avoid welding or s hetween the tool and 
drawing oil. Similarly, use of a specific lubricant work surfaces 

ts function by either chen 
operation on a Stainless steel part. cal or mechanical methods Those tl 


to perform a preylously “impos- Extreme-pressurt igel 


iterials are frequently known to their hemically usually contain loosely combined 
by trade designations and lubricants are rine or sulfur that react with the punch, 
a trial-and-error basis. There is. how- workpiece materials to form chen 


surrounding lubricant selection. films. Such films 


are highly resistant to 


bilities and limitations of various Mechanical EP ager contain powdered 
ints are understood. the correct lubri- igents “pigments 
specified without extensive—and costl rators between the 


expel Y ! 0 outs 


Types of Lubricants: The purpose of drawing specific operating 
lubricants is to provide a film between the work and companving tabl 
the tools. This film permits the desired shaping or 
elongation of the metal under pressure with a mini 
mum of friction and wear. 

When work-tool pressures are low, straight mit 
eral oil. general-purpose soluble oil or dilute soap 


solutions ove satistactory results bec ause the force 
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ilsifiers to straight 1 Heavy-duty solu soap, fat and water. Pigments include chalk, mica, 
ble oils, which have , contain sulfurized graphite and zinc oxide. Although these compounds 
r chlorinated compounds added fi lis pur] give superior performance, removal of 
from the drawn part is sometimes a proble 
SOAP SOLUTIONS entrated soiut 
tass] sodium soap it or h > the ' . mano the , >] > 
tassium or sodium soap water | the advar Dry-Fitm Soaps: Among the newer developments 


tages of rapid solubility in water and mav be n n press drawing lubrication are the drv-film soaps 


so that they have cleaning. as ‘LI They consist principally of a sodium soap and a 


1g properties. They provide excellent “sliy water-soluble spacing agent. such as borax. Drawr 


metal surfaces uniformly to rm an ul parts to be coated by drv-film soaps are imn 


film. Because of their foaming characteris in a 10 to 25 percent solution of the lubricant at 180 


ere not res mended for use in circulat- t and are then dried in the 


ns ilr or in an oven. 
: 


ind plastic, gives mut h better lubrication than 
IGMENTED Soap-Fat ComMPpounpDs responding aqueous solutions. 


are pastes having the consistency of may- In addition to good drawing characteristics, dry- 

They contain approximately 35 to per film soaps have the advantage of not leaving liquid 

ent fat, plus soap and water. Soap-f ympound residues on dies or in the press area. The lubricated 

give excellent results and are vy used where a parts are easily handled and removing the lubr 
: 


water-dispersible lubricant is desired ants after drawing presents no problem. Disad- 
vantages of drv-film lubrican are the need for 

PIGMENTED Soap-F at [P r mor special dipping and drying equipment and the ad 
severe drawing operations requirir ie use of a verse effect of high nidity on the film. The prin- 


water-dispersible product. pigmented soap-f: cipal us f drv-film ps is for large-area parts 
es 
bath tubs, gas cylinders 


range from 10 t 


Table 1—Recommended Lubricants for Stamping 











Lubricant Workpiece Material 


Alloy Stainless Aluminum Copper, 
Steels Steels Brass, 
Bronze 





Soluble Oil 

Seep Solution 

Seoap-Fet Compound 
(nenpigmented) 


Seap-Fat Compound 
(pigmented) 


Oil Soluble Types 


Straight Mineral Oil 
Mineral Oil 

(otlimess biend) 
Mineral Ov 

(sulfurized oil blend) * 
Mineral Ov! 

(sulfurized oil blend)* 
Mineral Oil 

(chiorinated oil blend) 





* Noncorrosive 
t Corrosive. 
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MINERAL 
ils of naphthenic 


STRAIGHT O1ts: Inexpensive ata hight 


origin having a viscosity fur that ca 


300 Saybolt seconds at 100 F are entirely sui 


nr 


PI 
tats 


approxima 


tor metal drawing. There is no need for the su 


1 
} 
A 


chemical stability and viscosity characteristics 


| 


i 


rrosive 


more costly paraffins or Pennsylvania grade oils. hile x 


fa 
lor and are 
ng EP additi 


iZea 


furized 


MINERAL O1_s—OrLiness BLENDs: These 


are blends of mineral oil with 5 to 50 per 


ent fatty ouls. 


re sulfur w 
I 


Fa 


used fatty oils. They a 


STRAIGHT rTy Ors: Lard oils are the 1 bstances 


re 


efficient and 


The EP chz 


MINERAL O1LS—SULFURIZED OIL Usu 


ympositions are blends of mineral oi 


SLENDS: 
these ct 


to 


al 


iy. 


Lc active sul 
with o iT 


50 percent of either corrosive 


4 


rosive sulfurized compounds such as sulfurized lard 
*1 


LENDS: 


' 
i 


MINERAL O1_s—CHLORINATED OIL I ( lent 


positions of these blends are mineral oil with 5t wever, acti 


ercent chlorinated oil. 
| t chl ted oil 

STRAIGHT SULFURIZED UILS: 
} 


i 


Sulifurized muinera 


oil is prepared by mixing pure sulfur and mineral 


Table 2—Recommended Lubricants for § 


1ioOncorrosive 


ompo 


a1 weld-resistant 


[he maximum amount of 


emperature 


m ombined in this way 
] 
ls 


he ri 
tilt i 


ll, 


also prepared by 


pe ¢ 


n 
tely percent. Sulfurized fatty oi 
chemical reaction 
contain about 16 percent sulfur 


r 
10 


rms contain 12 percent sulfur. 
tty 
» the 


ves 


ols fats are dark brown in 


aly 


and 


most wide used sulfur-contain 


rawing compounds. Other sul- 
prepared by the reaction of 


ith fat derivat 


t 


ives, terpenes and similar 


teristl 


j 


aracter s of sulfur compounds vary 


ier 
s€ti 


+ 
t 


Effectiveness is depenc on the “‘ac- 


sulfur in the 


ompound as well as the 


na r r 
und incor°ryT 
r 


yrated in the product. 


r 


fur com 


pound readily releases sulfur 


+ bh } 
yh ihieti 


temperature and pressure, 


sulfide on the punch, die 


ympounds containing active sulfur are 


tr 


r 


1an 1g jnactive sulfur: 


ve 


corrosive and can- 


Chlorine gas re- 


or waxes to form non- 


hallow Drawing 





Lubricant 





Material 


Carbon 
Steels 


Alloy 
Steels 


Stainless 
Steels 





Aluminum Copper 
Brass, 


Bronze 





Seap Solution 


Seap-Fat Compound 
nonpigmented) 

Soap-Fat Compound 
pigmented) 


Oil-Soluble Types 


Mineral Oil 

(oiliness blend) 
Straight Fatty Oil 
Mineral Oil 

(sulfurized oil blend)* 
Mineral Oil 

(sulfurized oil blend) t 
Mineral Oil 

(chlorinated oil blend) 
Straight Chlorinated Oil 





*Noncorrosive. 
tCorrosive 
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upy liquids. These chlo 

ng sulfurized products for 

ause they have superior anti 

t have an objectionable 

useful on stainless and 

inated compounds are used 

‘y may partially decompose to 

orrode the workpiece. Also. 

ay stain copper alloys by 

greenish-blue colored copper chloride 


irface of the metal 


Chemical and Metal Coatings: The applica 

phosphate coatings on carbon steel prior to 

» drawing has been steadily gaining popularity 

this process is costly, its use is frequentl 

severe drawing operations The coat 

plied by dipping the previously cleaned 

hot phosphate solution. Since phosphorus 

pe EP agent, it furnishes good anti 

In addition, the sponge-like coat 

on the metal helps to hold drawing 

the surface of the workpiece. Oxalate 
ipptiie 1 to sta nless steels prio 

g results similar to tho 
steels. 
someti 


stainless, 


1ance the drawab 


. Copper, lead, zin and tin can be used 
elais are depos ted by electrolvti 
means, hot dipping or chemical displacement 
Satistactory periormance is. of course, the pri- 
marv criterion for the selection of drawing lubri- 
ants. Physiological safety——absence of toxic mate 
rials or materials that can cause dermatitis—is like- 
wise important. Corrosiveness, stability, 
application and ease of rem val should 
taken into consideration when specifying drawing 


lubricants. 


The type of metal is, of cours impo 


tor affecting drawability. Metals. with high vield 


strengths require greater forces tor plasti deto1 
mation than those with lower vield strengths. The 
higher forces are associated with greater pressures. 

\ poor surtace « ondition of the metal can greatly 
increase the force required for deformation. Ex- 


cessive amounts of abrasive oxides should be av: 


ed and the surface should be free of dirt, scale. 
hydrogen embrittlement. Optimum results can be 
expected when metal surfaces are physically and 
near-chemically clean. and slightly roug or better 
retention of the lubricant 

For best results, tools must be designed ar 
structed with sufficient clearance. correct angles and 
in accordance with the limitations of the mater 
being drawn. It is not uncommon to find tools « 
structed with sharp corners that cause excessive 
localized high drawing pressures. Correction of the 
die defect would allow the job to be run with fewer 
rejects and a less costly lubricant. Hard tools ten 
to weld less than softer tools. Mirror finishes appre 
ciably extend tool life 


fable 3—Recommended Lubricants for Deep Drawing 





Lubricant ——__—_—_—_—_—__——_______._ Materia} —______ 


Carbon Alloy 
Steels Steels 


Stainless Aluminum 


Steels 





Seap-Fat Compound 
pigmented) 


Soap-Fat Compound 
nonpigmented 


Dry-Film Soap 


Oil-Soluble Types 


Straight Fatty Oil 
Mineral Oil 
chlorinated oi! blend) 
Straight Sulfurized Oil 
noncorrosive 
Straight Chiorinated Oil 
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Six Added to Directors Slate 
Tool Show Reflects Progress 
Recession—Or Coffee Break 
Tool Engineers in Civic Role 


Technical Papers Previewed 


Industrial Geography 


In the National Spotlight 
Members in the News 
Chapter News 

Chapter News Index 


Coming Meetings 





Petitions add 6 to directors slate 


ry. 

I HE SIX MEN shown on this page have 
been added to the slate of candidates for 
ASTE’s Board of Directors, through peti- 
tion of twenty or more members. This 
brings the list of nominees for the board to 
twenty-two. 


Pictured left. top to bottom, are: 


Lester G. Detterbeck, co-owner of the 
Lester G. Detterbeck firm of Safford, Ariz., 
and Chicago, IIl., has held several offices in 
the Tucson chapter, including those of 
chapter chairman, national delegate and al- 
ternate. He was also chairman of the Rocky 
Mountain Regional Conference in 1957. As- 
sociated with screw machine operation and 
allied subjects for 40 years, he has had 30 
years experience in teaching cam and tool 
design and fabrication for such machines. 
Formerly of the Chicago chapter, Mr. Det- 
terbeck introduced that subject in the Chi- 
cago Public School system in 1929. He has 


lectured widely and written many articles. 


Charles M. Smillie, president of C. M. 
Smillie Co., Ferndale, Mich., is in his fourth 
year as a national director. A senior mem- 
ber since 1940, he served on the national 
membership committee (1957) and on the 
officer nominating committee (1956). In 
1952 he helped organize the professional 
engineering committee, becoming its first 
chairman and serving on the committee 
through 1956. Mr. Smillie has held the 
chairmanship of the Detroit chapter (1950- 
51), among other chapter offices, and as- 
sisted in the organization of student chap- 
ters. He is chairman of the Michigan dis- 
trict, National Screw Machine Products As- 
sociation, and past director of the group. 
Since 1955 he has been chairman of the 
state advisory council of scientists and engi- 


neers of the Selective Service. 


Cecil E. Chapman, superintendent of 
the rail accessories department, Inland Steel 
Co., East Chicago, Ind., is a past chairman 
of the Indiana Council of ASTE chapters, 
and also of his own chapter, Calumet Area, 
which he was instrumental in forming. He 
now serves on the steering committee for the 
ASTE Research Fund metal stamping proj- 
ect. He aided in the establishment of the 
local ASM chapter, of which he is also a 
past chairman. Mr. Chapman’s record in- 


cludes membership on various technical 
committees for the American Iron and Steel 
Institute and the American Railway Engi- 
neering Association. 


Edmund Hollingsworth, presently 
serving his first term as national director, 
is president of Tools Incorporated and has 
long been active in Philadelphia area activ- 
ities. A past chairman of the local ASTE 
chapter, he also served as chairman of the 
1954 ASTE Tool Show and cochairman of 
the Carbide Seminar held at the University 
of Pennsylvania during the Show. He late: 
acted as chairman of the national program 
committee. He is a graduate of Girard Col- 
lege, attended New York University. and is 
a member of the AOA. 


Conrad Corsini, a past chairman and 
charter member of the Paterson chapter, is 
president of the Independence Plating 
Corp.., as well as vice president of the Inde- 
pendence Engineering Co., both of .Pater- 
son, N. J. Active in the Paterson chapter 
since its inception, he has held the chapter 
offices of editorial chairman, first vice chair- 
man, delegate and alternate. Mr. Corsini 
is affliated with the American Electro- 
platers Society and the ASM, and is active 
in local civic projects. In addition to being 
industrial director of Civil Defense and 
Disaster Control in Paterson, he is connec- 
ted with the city’s Chamber of Commerce. 


Ray H. Morris, a senior member of 
ASTE since 1937, has been in the Society's 
spotlight both nationally and at the chapter 
level almost continually, since that time. 
Starting through the chapter’s chairs in 
1937, he was simultaneously chapter chair- 
man and national director in 1939. In suc- 
cessive terms he was elected second and 
first vice president and national president. 
and was made a life member in 1944. 
Among other national offices Mr. Morris 
has held are chairmanship of the national 
nominating committee; the building fund 
committee, which was in large part responsi- 
ble for the present ASTE headquarters 
building; and the progress committee. Pres- 
ident of Ray H. Morris & Co., West Hart- 
ford, Conn., he has belonged to ASM and 
its predecessor, ASST, since 1928. 





‘58 Tool Show 


reflects 
two decades of 


4 
I ANTASTIC figures have long been associated wit! 
ASTE’s Tool Show, indicative of its popularity as 
well as its importance to manufacturing men. Plant 
planners and production equipment people—bot!l 
buyers and sellers—have come to look upon the 
Society's biennial “toolerama” as the best possibl 
showcase for an infinite range of mass productior 
machines and equipment, as well as an incomparab| 
idea mart. 

Attracting an expected 40,000 visitors from a 
parts of the world to Philadelphia’s Convention Hall 
where some 500 exhibitors will display over ter 
million dollars’ worth of equipment, the 1958 To: 
Show differs only in magnitude from the first tre1 
setting ASTE Machine and Tool Progress Exhibit 
in 1938. Twenty years and twelve shows laters, this 
years version packs a cumulative interest punch 
that has increased show by show and year by year. 
with every new development in the manufacturing 
field. Set in a period where national and global 
economic conditions reflect the ever-quickening tem- 
po of competition, the Philadelphia show will be, 
in the words of Executive Secretary Harry E. Con 
rad, “indisputably the most significant show the 


Soc ietv has ever sponsored.” 


Fame Stretches Across the Seas 


Indicative of growing recognition on both sides 
of the Atlantic that ASTE’s Tool Show represents 
an international exchange market for methods as 
well as tools and machinery, exhibitors from many 
foreign countries have arranged for exhibit space in 
Convention Hall during the week of May 1-8. Italy, 


France, England, Germany. Switzerland. Belgium. 


Sweden, Canada—even South Africa and Japan are 
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among countries whose products will be on display. 

In addition, visit from all over and down under 

the world—including some from the iron-curtained 

intries of Poland, Yugoslavia. Hungary, and Rus- 
dicated they plan to attend the show. 

Show Manager Leonard Abrams discloses 

f all exhibitors will be first-timers 

In contrast, several companies are back 

time-—-notably Brown & Sharpe Man- 

Charles Bruning Co.: Davis Boring 

The DoAll Co.: 

Jarvis Corp.: Metallurgical Products Div., General 


and Sunnen Products Co. 


ol Div., Giddings and Lewis; 


Electric; 

\ sampling of the exhibtors and equipment new 
to the Tool Show scene in 1958 are: Aero Service. 
1 coordinatograph: Bendix Aviation, tape control 
manufacturing systems: Branson Ultrasonic. ultra 
sonic equipment; Devcon Corp., plastic steels; and 
Jemco Tool Corp., electric shears and nibblers 
Other newcomers are Link Aviation. makers of a 
fringe-count micrometer; Jeon Manufacturing. with 
grinding wheel dressing equipment: and A. H. N 
son Machine Co., automatic wire and ribbon met 
forming machinery. 

In addition to the more than 100 manufacturing 
concerns making their tool show debut in Philadel- 
phia, and the many more “regulars.” some exhi 
bitors at the first show in 1939 are being welcomed 
back this year after a long absence, among them 
Barber-Colman and the J. H. Williams Co. 

Manufacturing men visiting and exhibiting 
that first 1938 tool exposition would have beer 
amazed at the advancement in production equipment 
To them whi 


were just heginning t De erned with su 


n view this year in Philadelphia. 
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That their predictions wer ustified was evidenced 


industry's enthusiastic reception of the plan 

The result was that some 160 exhibitors brought 

i nillion dollars’ worth of equipment to Detroit's 

ed like ivory tos ireamir nvention Hall that week. Twenty-three thousand 

; en hundred registered visitors attended the four- 
Skies Overcast lay forerunner of the present ASTE Tool Show. 


major Detroit industrial plants opened their 


ors to them, and two technical sessions of the 

mplovment “forum” variety gave them multiple viewpoints o1 

Ll by ASTE’s ‘Preparing Standards for Surface Quality” and 

feature for members at “Selecting and Buying Equipment.” Interestingly 
scheduled in Detroit nough. at the Annual Convention dinner. the major 
firsthand about latest iddress on the topic “The Tool Engineer” was made 
‘ls, processes and p1 by Ralph Flanders. then president of Jones & Lan 
to put ASTE on the n Machine Co. Springfield, Vt und now senator 

Society's director { that state 

ogress Exhibiti Fy such a beginning. grew successive shows i 
9, “41. °43. 746, °50 and °52. In 1954. as again this 

ear, Philadelphia hosted the Show. By this time 

Philadelphia and Chicago, the 1956 host city, 

id convention facilities idequate to accommodate 

ormous amount of display space required. The 

f the Detroit Convention Hall in 1960 

open that area to the influx of men and 


that identify ASTE’s Tool Show 


Committee established 
to set 


future show policies 


Walter Kassebohm 


Products. Inc 
irrently 
an of the Cleveland chapter of 
Mr. Mackmann, whose pictur 
received in time for publicatior 
general manager of Franke Gear 
Works. Chicago 
The next show for which the 
mittee will serve will be the 1958 


West Coast Tool Show scheduled fo 


Carl J. Leska Q years as a i utiv September 29 in Los Angeles 
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DEPRESSION — or 
ECONOMIC COFFEE BREAK? 


Springfield chapter looks at new year 


! Itt 


yuUSsINess dip 


prey 
it the Sy ls has fallen fron 
“we wll 19560 to just three 
of 1958.’ 


nin output 


ible the 


expenditures 


Tool engineers star in civic role 


their time i 1 e@! 


ipter. 
ng skill to 
off to a bright star 


(Chapter No. 


> (MN) 


The ag ost 


iers 


lals and 


oressive die for the job was d 


the staff of Walker Ajax Mfg. Co. and bui 


ilt at Ste1 


ned 
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technical papers 


offer 
complete 


short course 
. in - 
tool engineering 


subjects 
range from 
chips 


to tooling for the 
moon 


This weird-looking Fels Plane- 
tarium instrument will be the “ve- 
hicle” that will transport ASTE 
technical session on guided missiles 
to the face of the moon and back. 
The machine, a Zeiss Multiple Stere- 
opticon, can reproduce on the plane- 
tarium ceiling the stars as they appear 
from any place on earth, and at any 
time—-past, present, or future. 





W 


’ 
ct 


of any part 


world’s historv. 


To keep the t 
papers will be 


Hellebrand, representing the 
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by Frank R. Swaney 
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E. A. H. Hellebrand 
On Ballistics Missiles 


I pr I i per covering 
Metal-Cutting Research ee 


velopments 


Ker I edy. 


New Ceramic Ti 
W. M. Wheildo 


Ceramic Tooling 


ire not restr 
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ire especially uset 
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Stillman gives step-by 
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Numerical Control 


ntense interest 


any tool engi! . Who can foresee manv app 
t 


itions of this ne chr qu in their own pliant 


‘ afits 


Speakers at a numerica sVmposium have i 


had pr atica experience tn this tvpe « ontr 
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Metal Powder Parts 


ch as 18.000 I ql Forn ing parts trom metal powders is one means 


ichining at | eliminating machining operations and reducing 


newer er-all material costs. Speakers at a symposium 
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ter sintering of structural parts (J. H. Speck 
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P. | Young . Other 


operations 
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help to make this symposium outsta 
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ndpe omplete 
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Automation 
f automation are no longer re 

J. D. Stillman 
On Ceramic Dies 


Applications 


stricted to large plants and long production runs 
subject of automation as 


Four speakers Will ver the 
ill-lot production. | 


discuss “Simplified Setups for Jol 


* Howard N. Maynard has chose 


Productior : . 
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| luct The author 
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Plastic Tooling 
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acteristics vy medium-length production 
not alwavs satisfactory. In a paper entitled “For 
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l he unusual map above has been 
distorted to prove a point, that of in- 
dicating which states have added the 
greatest increase in dollar value to the 
industrial output of the United States. 
Prepared by the Russell T. 


dustrial 


Gray in- 
agency in Chi- 


based on the 


advertising 
cago, the chart is 
state-by-state survey of growth in the 
1947-1954 period, using figures from 
the Department of Commerce Indus- 
trial Census for those two years. 

The much discussed movement of 
industry westward is not as evident as 
would be exper ted because of the great 
concentration of industry in the Mid- 
dle Atlantic and Eastern North Cen- 
tral states, and the fact that the small 


increase in the larger production fig- 
ures for that section far outshadow 
the tremendous increase of the much 
smaller figures, representative of the 
West Coast. Mountain. and Southern 
states. 

New Mexico, for example, showed 
the sharpest dollar value increase, per- 
state. The 297 


percent increase, representing a rise 


centagewise. of any 


from the 1947 figure of $33 million to 
$127 million in 1954, was mainly due 
to expansion in the chemical industry. 
Other Mountain states show marked. 
though not as startling increases. 
largely due to chemical, metal prod- 
ucts and transportation expansion. 


Nevada's noteworthy increase of 247 


Get Special Events Tickets Now 


a convention activities, 
such as the Philadelphia Day 
luncheon, honor awards dinner, 
Eli Whitney luncheon, installa- 
tion banquet, plant tours, and 
Atlantic City Day should, because 
of their nature, be registered for 
in advance to insure participation 
in them. Such advance reserva- 
tions can be made by using the 
blanks for this purpose to be 


found in the Convention Program 
pamphlet, due to arrive in the 
mailboxes of all members on or 
about March 1. Nonmember 
readers of this magazine, inter- 
ested in receiving the Convention 
Program and other pertinent in- 
formation, can do so by clipping 
the coupon found on page 71 of 
this issue and sending it to ASTE 
Headquarters in Detroit. 


at a glance 


percent, representing a value incre- 
ment of $42 million for the seven- 
year period under scrutiny, reflects 
for the most part considerable in- 
creases in the primary metals field. 
Manufacturing engineers will be in- 
terested to that. 


many Western states have expanded 


discover although 
their industrialization at such a tre- 
mendous rate, the eight East North 
Central and Mid-Atlantic 
through their manufacture alone, 


states have. 


added $2.8 billion more in industrial 
products than the other 40 states com- 
bined. The produc ts chiefly responsi- 
ble for the seven-year increases re- 
main much the same country-wide: 
pulp and paper, chemicals, primary 
metals and metal products, machinery. 
transportation and communication 
equipment, and clay and glass prod- 


ucts. 


Plant and employment figures do 
not, of course, parallel “value” fig- 
ures. In this category California is 
head and shoulders above all other 
states in additions of plants employing 
California added 476 


such plants during this period, far 


100 or more. 


surpassing the 67-plant average in- 
crease for the eight East North Cen- 
tral and Mid-Atlantic states, 
34-plant average in the other 40 states 


and the 


No other state approached Califor- 
nia’s expansion in either the large- 
plant area or the smaller establish- 
ments of one to 18 employees. 
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Cleveland booking of the Society's Ceramic Seminar January 24 drew 99 
registrants from the surrounding industrial area. Shown here between ses- 
sions are two of the speakers who have been with the seminar since it first 
ran as part of the 1957 Houston Convention. Harry D. Moore (right), pro- 
fessor of industrial engineering, Ohio State University, and his colleague, 
Donald R. Kibbey, check a life-size placard showing in detail a ceramic tip 
making a successful taper turning cut on an alloy that had defied previous 
attempts to machine with carbide. 


Job Insurance Pays Off for Members 
‘ 
‘s IZEABLE claims paid off under the ASTE’s 


come protection plan have served to point 


i chapter sign up, then 


\ Continental Casualty 


value of the insurance to Society subscribers ‘ I licage irantees issuance of coverage to 


Recent disbursements to certain members, 


| as re every applicant in the chapter, whether or not that 
ported by the plan’s administrator, were cited 


When participation is under 


Executive Secretary Harry E. Conrad as strong LO | nt, the acceptance by the underwriters is 


argument for more tool engineers to take advantage llows liberal coverage at 


of the liberal benefits available under group cover 
age. 

The Soci ty-sponsored health and accident 
surance was introduced in 1956. It was desig 
to fill a long felt need among ASTE members 
need of a guarantee of a regular income, over 


above hospitalization and medical policies, to S100 weekly. 


everyday living cests during extended periods disabi 


sickness or injury disability. to! 
Similar to plans offered by several professiona 1] 0.000 

societies, the group protection permits broader 

coverage and higher benefits at a much lower cost 

than on an individual basis. Inf atior 


Among the unusual features of the plan are: the ASTE Gr 


Any Society member up to age 70 may subscribe. Park Ave., Detroi 
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we , e sales staff of 
Ex-Cell-O Corp. are effective as of Jar 
|. 1958. Robert W. Ford and Rudy M. 
LaPierre, both of Detroit. were ay 
atleall wer. Macl 


Bushing Sale 


} 


ppoimnted 


of od od 
will be respor 
id plant 
nachine 
toolroon 
lant trafhe 


LaPierre 


members 


Modert 
Berkley 


lanagement chang \ 
Eugene Cyran, Detroit. formerly exec- 


es their com! 


side! was € lec ted pres - 
ng Walter R. Jackson, 
chairman of the board 
nt was a inced by La 

if Hugo G. Becker, Jr.. 


vuthe onal mang 


Antoni Niedzwiedzki., 


(,enera 


of carbide 
and seve! 
ineering 


r several 


merica. 


and gen- 
Mr. Bur- 
1 with Osborn 


n Steel & Wire 


Austin L. Stowell, Hartford, has 


been appointed to the newly created 


position ot director ot product resear h 


for Stanley Tools, a division of The 
Stanley Works Mr Stowell has been 


with Stanley since 192] 


Arthur E. Hunter, 
Valley. after 15 vears w 
chine Works. Los A 
Mate. I Bu 
Aladdin Ma 
John Bethune, | 

\ 


seph N. Duba, ( 


sales 


It has 
if yg \ a t 
Theodore G. 


t 


pany ¢ ‘as vit 
Vickers has been 


t 


er 


Cor 


pora 


i 


Louis Talamini, past 


vears 


The Adar 
worth, N. J 
sales auners 
within Ohio will now be under le di- 
rection of Frank W. Jenkinson, Cleve 
land, Adamas district manager Mr 
Jenkinson has operated the Adamas 


Cleve land sales offic e since 1956 
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New Haven Schedules Oregonians to Welcome 
3-Session Seminar on Student Chapter to Fold; 
Cutting Tool Methods ; Tour Local Milk Plant 


BOSTON—Herbert F 


ant profes 


t > ndaustr i 
at Massachusetts Institute 
I 1 work sim] 
teamwork at t 


Goodwir 


Headquarters Visitors 
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TV Series Features 
London Tool Engineers 
\ series of sever 


“Tool Engineering as a cation” 
CFPL-TV, Lone 
R. Reinhart, n 


television station, donated 


underway ove 


+ th 


inager < 


spots on the 
to the local cha 


viewers witht 


DETROIT—Discussing advantages of professional registration are these engineers 
took r panel at Jan. 9 meeting. Left to right are Charles M. Smillie. ASTE 
Edward J. Novack, chapter chairman; D. Thomas Noe, first vice 
National Society of Professional Engineers and main speaker the 
Detroit NSPE president; Bernard J. Wallis, second vice chairman 
Robert Reinhardt, assistant editor of The Tool Engineer: Harry G 


“A - 


Nnapter professional engineerin mmiuttee 


Detroit Speaker, Panel 
Discuss Registration 


ss il Re ration and What 
t Means to the 7 ngineer™ t 


American enginee 


was shown 


NORTHWESTERN PENNSYLVANIA 
—T. S. Smeal, chapter chairman, pins 
past chairman’s pin on Kenneth Stoll’s 


lapel at the Jan. 2 meeting 


140 


activities 





C Sper 


Akron 
Binghamton 
Boston 

Canton 
Chautauqua- Warren 
Chicago 
Cincinnati 

Dayton 

Derver 

Detroit 
Elkhart-Goshen 
Elmira 

Erie 

Evansville 

Golden Gate 
Grand River Valley 
Greater Lancaster 
Hamilton District 
Hartford 
Indianapolis 
Kalamazoo 
Keystone 

Lansing 

Lehigh Valley 
Lima 

Little Rhody 
Long Beach 
Lorain County 
Louis-Joliet 
London-St. Thomas 
Mansfield 
Memphis 
Merrimack Valley 


Mississippi 
Monadnock 
Muncie 
Muskegon 

New Haven 
Niagara District 
North Texas 
Northern Mass 
Northwestern Pa 
Peoria 
Peterborough 
Phoenix 

Portiand, Me 
Portland, Ore 
Racine 

Rockford 
Sacramento 
Saginaw Valley 
San Antonio 

San Diego 

San Fernando Valley 
San Francisco 
Santa Ana Valley 
Santa Clara Valley 
Schuylkill Valley 
South Bend 
Springfield, Mass 
Twin Cities 
Western Reserve 
Wichita 
Williamsport 
Windsor 
Worcester 


139 
147 
143 
146 
145 
abe 
146 
143 
146 
141 
146 
145 
146 
146 
146 
147 
144 
146 
147 
147 
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Fuel Injection Is Topic 
Of Springfield Meeting 


Development of fuel injection and 
1 


ition to American 


covered at the 


ipters 


Welding Techniques 
Discussed at Monadnock 


In a talk de 
yf ASTE’s Mor 


Detroit Area Chapters 
Plan Trip to Niagara 


Detroit and Windsor chapter 
Mace 
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GREATER LANCASTER—This panel discussed problems in jig and fixture design, 
from the operator t 
Joseph D. Knauer, chief mechanical draftsman, Sanders & Thomas, Consultants; John 
W. Morrison, superintendent of United Sound and Signal Co. and 1958 chairman of 
Chapter 89; and Harry E. Medsger, owner of the Medsger Design Service, Lancaster, 
and first vice chairman for the new year. Moderator was Truman Coy, production 
engineering manager, New Holland Machine Div. of the Sperry Rand Corp., and a 
member of the national standards committee —Donald R. Nunemacher 


management level, at the Jan. 14 meeting. Left to right are 


Obituaries 


Kenneth B. Baker, Knoxville. fore- 
n, Carbide & Carbon 
Basil O. Jackson, Ozark, shop super- 
ntendent, McCortney Mfg. Co 
Robert G. Jensen, Rochester. 
Kodak Co 
Eric Lamberton, Hamilton, 
amberton Industrial Tools. 
Clark P. Martin, Western Reserve 
lant engineer, Allied Metals Co 
Charles W. Menze, St. Louis. too 
room i mal Jackes Evans Mfg Co 
William T. Mercier, Pittsburgh. su SANTA ANA VALLEY—“Better than 
Westinghouse snags 


Chemicals Co 


ngineer, Eastn 


owner! 


toren 
: tool was the title of a speech concern- 

pervisor tool engineering a Sie 

Tlaceste Cert ig applications of beryllium copper, giv 
praca oe n by R. J. Brookes (left), general man- 
Ejnar V. Sorensen, Niagara District ager of the E. Jordan Brookes Co. Shown 
- ‘ . : 

toolroom foreman, Thomas Products. with im are Program Chairman Ray 
Elliott D. Stewart, Nashville. vic: 

president of Wamser, Stew 


nter) and another of Brookes’ 


art & Vaughr repr ntati —M. E. Hulett 


CINCINNATI—Combin Industry and Educati 
drew 145 members and guests to Jan. 14 meetin 
featured guest speakers on numerical cont 
present were (seated, left to right) Educ: 
Messinger, who talked on program co 
Machine Co.; Frank Houston; Prof 

C. Clark, Jr., sales engineer in GE’s | 

ical control machines; Julius Steinhoff 
LeBlond. Standing are David B. Pugh 
Norman Spitzig; Cecil Craig, of University 
Casselman, assistant ining director f 
Browning, apprentice training official at 





Talk on Heat Problems 
Of Space Flight Heard 
At Lorain County Meet 


yratory 


ICBM 5 


f The DoAll Co.'s 
an. aitern 

na guests, were 

talk, described 

age, in whict 


—Bernard P. Henrichs 


present jet 





Canton Chapter to Tour 


Assistant Editor 
Timken—Bucyrus Plant 


Joins Magazine 


BINGHAM TON—Second Vice Chairmar 

Robert Carbrey (right) chats witt 

the Jar 

ting, James K. Mosser of IBM Corp. 
t department Fifty mer 


-hanter ¢ . ker + 
chapters gues speaker a 


ERIE—Discussing evening’s program on rocket propulsion devek 
right) Samuel A. Fiorenzo, first vice chairman; Leo B. Weiner, edit 
chairman; Rudolf H. Reichel of Bell Aircraft Corp 
Sedler, Chapter 62 chairman 


guest speaker; and Henry 
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Students Get Last Call 
On ASTE Scholarships 


Final re 


ne 
ne 


ROCKFORD—Past C1! 


3 Chapters Hear Talk 
On Gun Drill Method 


kK a : 


SAN FERNAND‘ 
T ler hr + 


Laugniit ig 


LANSING—Speaker 


ining CG 


Chairman K 
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Wichita 
Lansing 7 
At the | Ansir 
4.B-( 7") mem 


Elkhart-Goshen 


“A Refresher in Mathemat 


on “Bov Sc 


Guidance.” 
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Northwestern Pennsylvania 
\ roast-beet dinner was served to the 


Saginaw Valley 


Jan. 16 was 


Merrimack Valley 


Schuylkill Valley 
Bob Keil a I. Barbier 


Do 


Be re 


Phoenix 
Vernon C 
Me. 


n 


Portland, 





South Bend 
On Jan. 2] 

at K « 

i lec 


Sacramento diel « 


~ 


The ¢ et Re 


Springfield, Mass. 


Mansfield 


\ ’ 


Muncie 


I 


Grand River Valley 


Madis 
Mississippi 
John A. Muell 


Santa Clara Vall 


\ 


ey 


i! 1 
lant 


va Northern Massachusetts 
Greenwood At the Jan. 21 meeting W il 
The DoAll Healy of General Electric Co.. P| 
on how gage blocks phia. spoke on “Value Analys 
are checked Drafting * 
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Windsor 
0 hundred at the dinner 
rant in Ithaca 


vas Joseph Ko. 


PEORIA—At the 


lance held January 


Niagara District 
Rose Villa Inn vy } 


Chautauqua-Warre 


Highlicht of br} 
Marco 


Hartford 


\ Fe} 


Western Reserve 
\t the > 


SAN ANTONIO—Society 


] 
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prrawee Caw Sotiery 


Di HOW 


| 


ASTE Tool Show 
and 26th Annual Meeting, May 1 
through 8, at Philadelphia. Show at 
Philadelphia Convention Center 


West Coast Tool Show — Sept. 29 


through Oct. 3 in Los Angeles 
Shrine Exposition Hall. 


Chapter 


Erte—Mar. 4, 6:30 p.m., General Elec- 
tric Community Center. 2901 East 


] + 
Tooling Oo ne 


Lake Rd. “Oxide 


Fonp Du Lac—Mar 
kosh. “Nat 
H. Dale Long. president 1 
& Co., and ASTE national 
Installation of officers by Mr 


Go.tpen Gate—Mar 
Fish Grotto 
through Magne 


19, 6:30. Spencer’s 


Slides 


Granpb Rapips—Mar 10. combined 
meeting of Grand Rapids, Muskegor 
Kalamazoo, Benton Harbor-St. Joseph 
chapters. Smorgasbord. followed 


tour through Keller Tool Div.. Gard 


ner-Denver C 


Granp River VaLtEY—Mar. 7, 8 p.n 
Doon Valley Golf & Country Clul 
“What Is a Silicone” by Mr. Hamil 
ton, Dow Corning Silicones 

GreaATeR New YorK—Mar. 3. 8 p.n 
Hotel New Yorker 
Machining” by speaker to be an- 
nounced from Cincinnati Milling & 
Grinding Machines, In¢ 


“Electrospark 


AMILTON District—Mar. 14. 6:30 
p.m., Fischer’s Hotel 
Steel Failure and How To 
Them” by Bruce M 


sistant 


“Causes of Tool 
Avoid 
Hamilton. as 
superintendent of metallur- 
gical services and ir 


Steels, Ltd 


ispection, of Atlas 


INDIANAPOLIS—Mar. 6, 8 p.m., 40 & 8 
Chateau. “Economy of Tooling” by 
Harry Conn, Scully-Jones & Co 


JacksoN—Mar 


LEHIGH VALLEY 
Traylor. Allentown or 
Home and Abroad 
ASTE national secr 
tion of officers by Mr 


rsoll-Rand 


Rock—Mar. 14. 7 
Hank’s Dog House #2. “Profe 
Engineer—What It Means” 
Quinlan, engineer. U. S. T 
Installation of Officers 


Tuomas District—Mar 
21. 7 p.m. Hook’s Restaurant 
“Thread and Form Rolling” | 
rT. Appleton of Reed 


‘hread Die Co.. with slides 


LONDON-ST 


Lone Beacu—Mar. 12, 7 
roleum Club. “Diamond Tooli: 
D. A. Trescott, vice pre 
Super-Cut Dist., Inc 


Macoms—Mar. 6, 6:30 p.m 
Motors Tech Center 
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Brownstone Pri-Cities— Mar. 12 
30. DoAll Story Hartman’s Restaurant 
pi. Election o 


nd applicat 


ion 
Frederick 5S Bloch. te 


Eldorado Tool Ce 


PORTLAND. ORI 





San Dieco—Mar 
vcco Club, Federal ae : 
Position Available 


SaN FERNANDO VALLEY ar. 5, 8 p. WANTED—MANUFACTURER’S REP 
Hodv’s Restaurant ollvwood RESENTATIVE —to represent young 
Ladies night and installation of of- aggressive cemented carbide metal 
rae “Wh, Cheawld asp ee manufacturer distributing on national 
ee ee | eee ; —— scale. Representation desired in key 

industrial areas excluding Detroit and 

Cleveland. Write driect to Bill Alm 

dale, The Walmet Corp., Box 507, Oak 

Ridge Station, Royal Oak, Mich 


Space” [ Dr 


Positions Wanted 


ELECTROMECHANICAL DESIGN 
SALES OR LIAISON ENCINEER— 
Senior member desires assignment 
Age 37, experience: 9 years aircraft 
instruments, accessories and bomb 
nav-weapons systems; 10 years super 
visory, production, liaison and tooling 
Tactical operational experience in jet 
aircraft: ISAF research and develop 
i inn ment. Mid-west; will relocate. Write 
versary celebrat “Automati to: Box 111, News Dept., The Tool 
sembiv” by Georee |} endall. Jr Engineer, 10700 Puritan Ave. De 
ary er a ‘_ oe a oe troit 38, Mich 

ae et, ee INDUSTRIAL MANAGEMENT POS! 
dall Mechanical E1 iit TION—desired by college graduate 
who has earned degrees in business ad 
ministration and associate mechanical 
engineering. Age 27. Practical ex 


THEASTERN Massa‘ 
, 7 p.m., Gaudette’s Pavilion, 1 perience includes four years of ap- 
atte of Measurement” by C. G prenticeship and two years as journey 
ag ee : man sheet-metal technician. Write to: 
SEMEN, GIFCCISE Box 110, News Dept., The Tool En 
PF : gineer, 10700 Puritan Ave., Detroit 38 
ST Lou!Is Mar. 6, 6:30 p.m.. Luggeri Mich 
Restaurant. Exe 
Is Your W asnl 
ward McFaul, pe 
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Present standord 
MMS tapered tools 
con be adapted to Erickson 


Quick Change Holders 


ERICKSON 


QUICK CHANGE 


HOLDERS 


Designed for Presetting of Too/s 


‘ oF alo 27 j try J, ~ > _tHraAn 
a single, simple grinding operation 


that increase turret lathe tool-holding capa- 
city, straight shank holders with #30 or #40 


MMS socket. These holders take Erickson 


Collet Chuck milling machine adapters in 


you can adapt your present MMS tapered 
tools for use with new Erickson Quick Change 
Holders. This same operation provides a def- 
inite reference point for presetting of tools. both regular and heavy duty types, end mill 
Result? You get the double advantage of adapters, shell and face mill adapters, Morse 
taper adapters, boring head adapters, and 
chuck adapters for Jacobs internal taper. 


Erickson’s high precision with the rapid chang- 
ing feature. 

Several different models comprise the line: 
Morse taper holders for boring mills and 


: > cee ; ; : A call or card will bring the Erickson 
radial drills, milling machine holders that fit regennitihiien ot te Geaiie, Cheantins 
standard spindle tapers, turret lathe holders write for your copy of Catalog G 


ances “Erickson Quick Change Holders.” 


See us at the ASTE SHOW, BOOTH 805 


Erickson Toot. Company 


34353-3 SOLON ROAD e SOLON. OHIO 


COLLET CHUCKS e FLOATING HOLDERS 





e TAP CHUCKS e TAP HOLDERS e AIR-OPERATED CHUCKS 
EXPANDING MANDRELS e EXPANDING-COLLETS @ SPECIAL HOLDING FIXTURES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-3-150 The Tool Engineer 





USE PLASTIC MODELS JIG BORER WITH BUILT-IN GAGING DEVICE 
FOR STRENGTH STUDY AIDS NUCLEAR REACTOR PRODUCTION 
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Monroe Shock Absorbers 
rely on 
Precision Performance of 


YODER TUBE MILLS 


After 15 years of continuous operation 
the Yoder Type-M Electric-Resistance 
Weld Tube Mill shown here, is still pro- 
ducing precision tubing for the Monroe 
Auto Equipment Co., Monroe, Michigan. 
Yoder produced tubing is the basic com- 
ponent of the famous “Monro- Matic” 
shock absorber. Measuring 214," outside 
diameter (plus several other sizes) the 
tubing is made from 22 gauge strip in 
one continuous operation . it is auto- 
matically cold-roll formed, welded and 
cut to pre-determined lengths. 

This typical installation of a Yoder tube 
mill exemplifies the accuracy, depend- 
ability and production economies of 
Yoder-made tubing. If your business 
requires pipe or tubing, ferrous or non- 
ferrous, in sizes from 14" to 26" diameters, 
there is a Yoder mill designed to produce 


it economically, efficiently and accurately. 


THE YODER COMPANY 
5525 Walworth Ave. « Cleveland 2, Ohio 


Check into the many cost 
saving advantages of 
operating a Yoder pipe 
or tube mill... write 
for the fully-illus 
trated 88-page Yoder 
Tube Mill Book . . 

st 4s yours for the 
asking 


PIPE AND 
TUBE MILLS 


(ferrous or non-ferrous) 


mamuractumime 


INDICATE A-3-152 





of 0.0001 in. per ft for straightness over 
the entire length when grinding the 
unusually long and heavy bar 

Lower end of the probe bar's gaging 
member can be equipped with twelve 
pneumatic gaging nozzles (six on a 
side). The nozzles are connected to a 
battery of twelve liquid indicators grad- 
uated in 0.0001-in. increments. Air gag- 
ing seems preferable for the operation 
because it is noncontacting and there 


} 


fore cannot scratch or abrade the slot 


walls. Neither will it contaminate or 
change the metal chemically as a spark 


gap or electronic gage might. 


CARBON PRODUCTION TIME 
SLASHED BY NEW PROCESS 


Manufacturing time required for 
producing industrial 


carbon products has been cut from 


this method of 


eight weeks to less than eight minutes 
through a new production process. 
National 


Carbide 


was developed by 
( Bie Div. of 


which, as a consequence, has 


Union 


multimillion dollar plant for the work 
in Lawrenceburg, Tenn 

Patent 
pending on the automated two- 
step method wl ms carbon prod- 
ucts to shape presses while 
high electrical currents simultaneously 
heat the produ tempera- 
ture. 

In explaining ous met! 
production, National Carbon’s 
dent Adger S 


} ] lonr 
during the past 7 ears develoy 


points out 


of carbon technology has been 
on using a mix of carbon flour 
some form of tar 
The mix Was 
point of the binder cooled 
truded to shape in presses, later 
into gas fired furnaces and baked 
Electrical baking 
not feasible, states Mr 


cause the coating o 


several weeks 


on the particles of « 
electrical resistance 


tremely high voltage 
required to _ force 
through the mix to 
essary baking temper 
Now spec ial proce 
terials permits the m 
so that there is enough contact 
the particles to lower the electrica 
resistance to a point tl illows the 
initial flow of current ‘| ) 
melted as the current he the mix 


ure; pressure of the forces it 
through the mixture resulting in a 


complete and thorough mix and pro 
viding uniformity in the finished car 


bon pro luc A 


The specially designed hydrauli 


press that operates at an average pres- 


veral tons per square incl 

he system. Flexibility 

ocess permits operating pres 
*s and cycle tin 


varying 


however, sever- 

solved. Mater 

pistons and molds tha 
iously withstand the 

temperatures in the 

be develope | 
tion was the nee 
» . +9 —_ 
ical Daiance pet 
| propertie 


thermal 
these requireme! 


variety of product 
Molds have to 
tors, while 


ynductors 


power 


intricate controls 


his complex control panel sequences 
the manufacturing operations, accord- 
ing to predetermined settings, which 
turn out industrial carbon products at 
the almost automatic plant of Nation- 
al Carbon Co., Div. of Union Carbide 
Corp. From the time raw materials 
arrive at the plant in 20,000-lb rubber 
bags, they are processed, blended, 
weighed, fed into molds, shaped, 
baked, cooled and palletized for ship- 
ment automatically. Each section on 
the face of the panel represents a 
specific stage in the production process. 


nt for heating carbon 


Dey g on size of the 


product De ry made currer 


> 


trom 3.000 to 100,000 amp. 
the baking rate i 
irrents, theoretical- 
could bake I carbon almost in- 
stantaneo it were not tor the 
volatile ga ire given off as the 
binder is heated. To avoid the carbon 


product exploding from the internal gas 
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Precise measurement to 
0.0001’ and 1 min. of arc 


Gaertner 
Toolmakers’ Microscope 


ble. « to-use micro 


ited for mak 
( measure 


rFe- 


Micro 
tructive 
» distor 

lear. It isa 

basi me t instrument for inspec 
pt ol and die and 

1 research labs 
rs Microscope 
lu by U. S. Govern 
ment Gage ibora and prime 
contractors and _ thei subcontractors 
With all parti ig measur 
ing instrum spection procedures 


are ¢ rdinated and disagreements and 


Che Gaertne 


same 


rejects minim 


F furesti thelp you get 
HIGH SETTING AND REPEATING ACCURACY 


t 
o 


Features that assure you of 


EASY, CONVENIENT OPERATION 


lod ations and accessories t 
MEET YOUR EXACT REQUIREMENTS 


Oo 


Write for Bulletin 147-56 
Designed in factured by 
The Gaertner 

Scientific Corporation 

1241 Wrightwood Ave., Chicago 14, I// 


Telephone: BUckingnam 1-5335 
INDICATE A-3-153-1 
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pressure, the baking rate must be con- 
trolled to the point at 


freely. 


which these 


gases can escape This new 


type of electrical heating raises the 


temperature of the entire mass simul- 


taneously with uniform generation of 


heat throughout the product. The uni- 


form heating, all under pressure, re- 


sults in high quality carbon products 
Of further interest is the fact that 
development of the process has made 


it possible to automate carbon produc- 


tion to an unexpected degree while pro- 


viding high product uniformity. As 


the hopper loaded with an automatically 


weighed imount ot the specially 


blended mix moves into position over 


the mold, it ejects the previously com- 


pleted carbon brick from the press in- 


to a cooler that reduces its 


4180 F or 


Automatic convevors carry the 


tem pera- 
ture to lower to prevent OxX\l- 
lation 


brick 


ng and finished stores area 


from the cooler to the machin- 


The shortened cvcle 


production 


lakes possible igh quality control 


because slight variations in product 


can be spotted immediately, rather 
after the cycle start 
ed. Instead of having big batches 


material in processin 


than eight weeks 
various stages 
for weeks. the new ethod deals wit! 
small batches in p 
Quick availability 


determination 


cess tor minutes 
specimens for the 


ysical 


provides an opportun to experiment 


propertie * 


on a wide rang spec incations 


in a short time 


COLD HEADING 
CUTS PRODUCTION COSTS 
Many manufa 
as a result of produ 


turers report cost cuts 
ing small and medi- 
um size component parts by cold head- 
ing. The technique also appears to pro- 
duce a component that is stronger than 
the metal from which it is made. Be- 


cause cold heading fi 


yws and compresses 
steel fibers, a finished part contains un- 
interrupted or flow lines and thus 
is able to withstand stress 


\ ilue 


also may 


variations 
analysis of product components 


show cold heading car 


ivoid extra operations, allow use of 


fewer parts, m ike the component faster 
] 


and cut scrap losses ir 


production 


One exan ple of economic al operation 


is a_ hose ng adjusting screw 


two parts and now 
Originally 


formerly 
produced ngle 


piece 


the basi :achined in a screw 


which fitted 


machine; then a stamping, 


around the 


1 screwdriver shield, 
was idded duri gy assembly 
To produc e th sp 


machine rolls the thread 


operation 
irt by cold heading, a 
ind forms the 
head with a flange. After the head is 
slotted, the flange is forced 
the top in an operation simi 


up around 
lar to trim- 
ming performed on a bolt head 





NEW DESIGN 
OPPORTUNITY 


With Monarch Aluminum 
Permanent Mold Castings 


ACHIEVEMENTS 


ALUMINUM 


MONARCH ALUMINUM MFG. COMPANY 


etr A 


INDICATE A-3 
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SE ¥-R CARBIDES 


for Greater Production 


me SS VRS 


of Steel 


for milling cast iron, 


‘ chilled cast iron, 
Va. 
4 et ly 4 non-ferrous alloys 
’ a 
~~ J 


and non-metallics 


Make these two V-R grades your first choice for toughness with high hardness to give the greatest 
increasing production and reducing down time on possible resistance to abrasion and shock. 

your milling operations: VR-75 for all types of For complete information on the application of 
steel, resists shock, abrasion and excessive heat these two superior carbide grades, call your local 
VR-54 for materials other than steel, incorporates V-R representative or field service engineer. 


MANUFACTURERS OF: CEMENTED CARBIDES, TANTUNG® CAST ALLOY CUTTING TOOLS, 
TOOLHOLDERS and THROW AWAY FACE MILLING CUTTERS 


Vascoloy-Ramet Corporation 


SUBSIDIARY OF FANSTEEL METALLURGICAL CORPORATION 


860 Market Street e Waukegan, Illinois C-655 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-3-154 The Tool Engineer 





Stamping Presses 


Two-y 


Cam Feed 
=n For Drilling 
Press & Ma f m to larce 
Ave.. Detroit 28 ‘ sh | Nand 


PX nex 
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ITVTELL 


STRAIGHTENERS 


No. 208 STRAIGHTENER 
For stock .010” to 0 
thick and up to 8” w 
traightens stampe 





4 


£) 


308 STRAIGHTENER 
01 to 065 
A410 tr 050 





No. 412-5PD 
STRAIGHTENER 








4199 N. Ravenswood Ave. 
Chicago 13, Illinois 


District Offices: Detroit, Cleveland 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


156 


FOR 
AUTOMATED 


COIL STOCK STRAIGHTENING AT 
ANY SPEED YOUR PRESS REQUIRES 


STANDARD LITTELL STRAIGHTENERS with Variable 
Speed Drive straighten 


Irom 


stock at any 


speed 10 to 60 feet per minute. 


ghte ned stock 


between straightener rolls and 


Proper slack in strais 
press is 
automatk ally maintained by the Arm 
Nntetenta + oe 

Control’s up and down action W rich 


1 1 
Starts and stops tne straightener motor 


ELECTRIC CLUTCH and BRAKE LITTELL STRAIGHTENERS 
prov ide for > high 


speed intermittent 
with no motor stop 


for ap teing feeding 


Ideal 


OlL GEAR DRIVE LITTELL STRAIGHTENERS 
have a straightening speed range of 0 to 
60 feet per minute. Ideal for intermittent 


teeding of long stock lengtns 


FAST DELIVERIES 


from complete st 


cks in the newly 
enlarged Littell plant 


LOOK TO LITTELL FOR ROLL FEEDS e SHEETING LINES 
STRAIGHTENING AND FEEDING MACHINES 
REELS AND CRADLES FOR COIL STOCK 


USE THIS COUPON 
oe 


F. J. Littell Machine Co. 4199 Ravenswood, Chicago 13, Ill. 


en roiahtene staloas 


NAME 
COMPANY 
STREET 


ciTYy ZONE STATE 


INDICATE A-3-156 





d-c magnetic clutch located in the worm 


shaft—and the cycle is automatically 


stopped at its completion by a limit 
switch. Electrical sequencing is easily 


provided with indexing devices or 
special fixturing. 

Cam changes can be made in a 
minutes. 

Edlund Machinery Co 


St.. Cortland, N. ¥ 


18 Hunting 
T-3-3 
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Precision Compound 


holding and locating pro 


Precision 


visions for spindles and work pie es are 


provided by an adjusting compound 


constructed of cast aluminum. Relative 


ly light and easy to handle 


pound is designed for a wide range ol 


adjustments. Horizontal and _ vertical 
dials, 


chine 


and nuts are steel and ma 
ated in 


The compound can be mounted 


screws 
calibr thousandths for ac 
curacy. 
and used on any surface in 

Tracer Control Co.. 
Rd.. Hazel Park, Mich 


iny position 
595 E. Ten M 
T-3-4 


Sintering Furnace 


Designed for high production sinter- 
ing for metal parts by Haller- 
Inc., and Pacific Industrial Furnace Co 
this 75 KW continuous-belt, globar typ 
furnace has a 16-ft-wide belt for maxi- 
mum capacity. 


powde r 


The application of heat is from four 
separately controlled zones designed for 
the fastest belt speed. The first zone of 
four feet is provided to burn out the 
volatiles and impurities. A 


second. or 


The 


Tool Engineer 





An inde pe ndent adjustable speed 
motor drive permits one man operation 
Rolls of any diameter, in lengths up to 
100 in., can be reground to attain orig- 
inal efficiency ich grinder incor- 
porates heavy ball bearing braces and 
micrometer fee yntrols. 

B. S. Roy & Son Co., 801 Southbridge 


St., Worcester, Mass. T-3- 


Balancing Machines 


\ complete line of static-dynami 


horizontal Rava electrodynamic balanc- 
ing machines, for production and short 


run balancing, employ an electrical Workpiece is rotated at sp 
soaking zone, six 


measuring system to allow high sensi- 3600 rpm by a direct motor driy n 
the parts 1 in nes t sintering tivity and ease of operation. Both the i universal joint. Speeds to 36,000 rpm 


1 


available with an auxiliary 


le 
i 
sintering termined quickly by adjusting simple. y convertor 


f six feet- angle and amount of unbalance are de- 


is a con- electrical controls The machines are designed 


oO prevent therm il 





ge Poona 2 - =. 
the 3 separate . 
, zones where the sinte THE most IMPORTANT ADVANCE 


npleted 


ind exothermic atmos- x > 4 & 

ely -rona gran in CARBIDE GRINDING! 

nto the prepared at- 
ite a carburizing 

ols are provided to 

ring atmosphere 

tmosphere 

Arbor Rd.. 

T-3-5 


roll grinder can 
felt. rigid 
ylastics, non 
steel rolls 

from their 

As a result. the 
roll do not need 
1ding restores 


raightness, con- 


NEW HAMMOND CARBIDE TOOL AND 
CHIP BREAKER GRINDERS SPECIALLY DESIGNED 
FOR 


ELECTROLYTIC GRINDING 


milli 





SAVE DIAMONDS AND GRIND FASTER! 


Inc. 
1661 DOUGLAS ave . KALAMATIZOO, MICHIGAN 
SEE US AT BOOTH 1704, ASTE SHOW, MAY 1-8, PHILADELPHIA 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-157 
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how to 

inspect IN 
internal 
contours 

or cam-like 
parts 


MINUTES... 
NOT 
HOURS 


YOU DON’T PROJECT IT 
...YOU TRACE IT! 


with O.G.P. Projector Tracers 


FROM THIS HIDDEN CONTOUR 


= 


TRACER ——> 


6-t4tt- tht 
y Y 4 
OPT 





TO THIS IMAGE, HIGHLY MAGNIFIED, 
ON A PROJECTOR SCREEN. 


Many once difficult gaging jobs are now accomplished with 
ease and speed by O.G.P. Projector Tracers. It will inspect: 
1. Special thread forms. 2. Cam contours. 3. Internal tapers. 
4. Hole locations. 5. Milled slots. 6. Fillets. And many other 
part characteristics. Standard and custom-made models for 
most optical projectors. 


We'll gladly reveal how it’s done if you 
WRITE FOR DETAILS 


OPTICAL GAGING PRODUCTS, INC. 

26 Forbes St., Rochester 11, N. Y. 

Please send me complete data on how quickly and easily to 
inspect hidden contours and dimensions by means of O.G.P 
Projector Tracers 

Name 

Firm 

Address 


State 


OPTICAL GAGING PRODUCTS, INC. 
SPECIALISTS IN PROJECTION GAGING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-158 





easy selup for any part within machine 
capacity. Movement of adjustable work 
support pe de stals positions seismic 
mounted vibration pickups 

he machines are built in a_ wide 
range of sizes for parts weighing from 
i tew ounces to a ton or more 

Tinius Olsen Testing Machine Co 
Dept It Easton Rd.. Willow Grove. 
Pa T-3-7 


Diamond Dressing Tool 
\ pai 
pe 


process to 

chronologically 

is spro¢ ket-driven 

ent At predeter- 

otal elapsed time or 

inits monitored in that 

interval is printed on the tape. A visual 

cumulative total also is provided for 
longer periods 

The unit, adaptable for monitoring 

machinery, conveyo! 

belt flow, etc.. is available in 4 or 5 

digit printe 


any production 


Standard print-out in- 
tervals can supplied. It will regis- 
ter up to impulses a minute, and 
can be actuated by closure of external 
contacts. 


Four mod are available. Model A 


The Tool Engineer 
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rew flats make Drill Head 
the shank in the 

shank adapter 

of standard set 


7 


extended up to 


irrangem 


1 45 deg cham- easily to 


+} 

LOO. 200. 300 ane power unl 
with proper rake of power 
give maxXi- the revoly 

mits the requil 


itented two-l 











Paste Solder 


_ -~ { 
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S&S Gasic Reasosus why 


MARVEL HACK SAWS 
CUT-OFF MORE ACCURATELY --- 


1. V-Way Design...Greater Rigidity 


Upright and Saddle ore precision machined 
and fitted to form a rigid, integral unit capa- 
ble of withstanding any cutting load with no 
deflection or side movement 


2. Anti-Friction Bearing Construction 


Anti-friction ball or roller bearings ore used 
at all load carrying points. Even the strongly 
braced saw frame reciprocetes on heavy 
duty, fully enclosed preloaded bal! bearings 
which provide permanent, frictionless rigid- 
ity and trve-running, straight line cutting 
strokes 


3. Minimum Blade Frame Reach 


Close-coupled design and crank lever action 
of MARVEL Saws keeps the saw frame and 
blade reach very short in relation to the ver- 
tical V-ways on which the unit is mounted 
This insures optimum rigidity, even under the 


most severe operating conditions 5. Rigid Cutting Tool 


Cutting-off accuracy requires a rigidly held, relatively 


iti j short cutting tool. MARVEL Unbreakable High-Speed-Edge 

4. Positive Relief Blade Lift ech See Dien, ela eames @ aman Wak mae 

On the return stroke, positive relief lift raises steel cutting edge permanently welded to a tough alloy 

the blade to provide proper and ‘cushioned steel body, can be tensioned from 200% to 300% more 

lead-in on the next cutting stroke. This pro- taut than ordinary blades. This provides a most rigid 
longs blade sharpness, life and accuracy cutting edge 


Write for the MARVEL Cataleg and the complete story on 
MARVEL METAL CUTTING SAWS 
 >AVWZO “eed 


ARMSTRONG-BLUM MFG. CO. 





MINGOALE AVE MICA 


$700 W. BLO 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-159 
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Ballizing Fixture 
4 Ball-O-Mat 


LONGER DIE LIFE, AUTOMATIC OPERATION 


re Clearing Hi-Speed Press 


4 Clearing Hi-Spe 


i rug 

~ ) L mo £ ’ + hh al a oo ~ ye To 
1 LOOKING Io! > run progi sive 
. . ee 
rame is beefed up with 
“3 ; - 
unts. Square gibbing with 
i the slide in lasting alignment. 
1ost expensive dies t 

ie? ame 
Bed and slide are 


life increases far Dey 


matic equipment are 
ation is simply a matter of 


> and electricity. 


A complete line of Clecring Hi-Speed Presses is available from 


50 through 200 tons. Speeds to 300 SPM. Write for bulletin 


PRESSES 


pushed back 
S ae = a ae : position tl 
> woy fo efficient mass procguctrion The ball-relea ’ 
CLEARING MACHINE CORPORATION division of U.S. INDUSTRIES, INC. &@7 pital ta a 
° guides and 





6499 W. 65th Street—Chicago 38, illinois / Hamilton Division, Hamilton, Ohio 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-160 
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available for 


to give minimum 
the block and the top 
nin vertical ad- 
means of in- 


wcks beneath the 


ikes parts uy 
eight. It can be 
anvil blank that 
social ten dei 
with a lever- 
events distortion of 
ballizing. All parts 
eable for rapid 
s. Inc.. 3686 Jack- 


M T-3-13 
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End Mills 


~ 


Taper Attachment 
for Bench Lathes 


An easily attached Master Taper 
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CLEARING SERIES-S PRESSES 


ARE TOPS AT CENTRAL METAL PRODUCTS COMPANY 
BLYTHEVILLE, ARKANSAS 


No question about it, Central Metal Products is really set up 
to knock out a job in record ti Their seven Clearing 
Series-S presses include 125 and 0 ton capacities. These 
bed size to handle the 
moldings being produced 
above. Two point slide suspension and full gibbing controls 
parts accuracy and adds mileage to d lif 

Press maintenance? Practically non-existent. That’s im- 
portant in a conveyorized prod ion operation like this. 

Clearing has a new catalog that tells all about these versatile 
Series-S presses. We'll be happy to send you one. Write today! 


straight side machines give Central the 


outsized stainiess steel automotl 


Seven testimonials to the efficiency 
of Clearing Series-S presses are lined 


up in Central's modern press room. 





CLEARING 


e wey Oo © cic JSS PFOGY 


CLEARING MACHINE CORPORATION division of U.S. INDUSTRIES, inc. 
6499 W. 65th Street—Chicago 38, illinois / Homilton Division, Hamilton, Ohio 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-3-16 
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per foot or 20 de 


« Tapping Machine 


ire possible with the 


for a maximum of 12 ir Chis tapping machine can be operated 


' 


Dovetail slides assure by an unskilled operator for small hole 
bar with V-wa i tapping. Automati 


or 





eccerntior:s Accwracy 7 
. ’ * pia aS. ie et Cena * 


BORING SPINDLE 
COMPONENTS 


The 
accuracy 

of this 
gyroscope 
accents its 
ability to 
keep perfect 
balance... 


Use Whitnon Spindles for accuracy 
in boring to millionths of an inch 


The accuracy of the component parts of the Whitnon Boring 
Spindle — when assembled — accents its ability to produce 
finer finishes and truer holes for precise and 
economical performance at all times. 


Whitnon Spindles are engineered for rigidity and 
machined to super-close tolerances . . . incorporating 
extra-capacity bearings and large alloy-hardened shafts 
to eliminate radial and axial deflection. Spring pre-loaded 

. grease lubricated . . . sealed for life . . . and 
dynamically balanced after assembly. 


wnete pon Designed and built by spindle specialists in one 
LITERATURE of the best equipped plants in the industry 
TODAY. 


MANUFACTURING COMPANY PS ernyssnv eleanor etd 
ROUTE 6 AND NEW BRITA E, FARMINGTON, CONNECTICUT 


suitable fo l wil corrosive mate 





rials everal mode! ire available wit! 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-162 
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INSERT CHASER 


H%’G 


DIE HEAD 


i 


STYLE DMS 
(STATIONARY ) 
FOR TURRET LATHES 





STYLE AND SIZES FOR ALL MACHINES ON WHICH THREADS ARE CUT 


This die head is un Ique 


THERE 1S NO OTHER LIKE IT 


[It cu eads with ert chasers. These are, in reality, smal] secti 
rge and expensive chasers, but with this important 








rowr 
han S§»> 
( ng now to insert haser die heads 
UNIFIED A. 


ST’ t free on request 
THE EASTERN MACHINE SCREW CORPORATION 27-47 Barclay St., New Haven, Conn. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-163-1 





Critical aircraft tolerances “duck soup” with 


USE READER SERVICE CARD ON PAGE a) Buck 
' 


171 TO REQUEST ADDITIONAL TOOLS 


OF TODAY INFORMATION ea a 
Servocontrols Re ‘oul AJUST-TRU 
Craw i nen «| OY ci POWER 

ie i CHUCKS 

* 


INDIANA FIRM 
BUILDS PRECISION 
REPUTATION 
SPECIALIZING ON 
AIRCRAFT PARTS 








ry Gay learn that 
orts include 


to chuck with Buck Send for catalog—see why 


srances with face 


uck huck ed by the u ae 
j ' sduete Co p producti h 
Typica perrorn sais 
We thread class 4 tole 
run-out held thin .001 and less) indi- 
Sorvesting strc ine stinecs” ELAR LL he 
Tolerances are held to better than Buck 


guarantee of .001” precision in relation 333 SCHIPPERS LANE ® KALAMAZOO, MICHIGAN 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-163-2 
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FACTS 


about 


PRESSURE REGULATORS 








Norgren Pressure Regulator on punch press of Shwoyder Brothers, Inc., maker of Samsonite Luggage 


Reduce Air Costs... 
Cut Maintenance Costs 


For any air operated equipment, there is one pressure at which it is designed 
to operate most efficiently. Above that pressure, equipment will wear excessively 
with no significant increase in output, and compressed air will be wasted. No 
matter what the application, you can choose a Norgren Pressure Regulator that 
will reduce line pressure to the desired working pressure. Results will include 
longer equipment life, lower maintenance costs, less down-time and savings in 
compressed air costs. 


— sg EE over a wide operating range 


@ Regulated Pressure is Held Constant even with 


widely fluctuating line pressure and rapidly varying air flow 


< 
— @ Flow Capacity is Large—c. Balanced valve construction; 
— b. Large effective diaphragm area; c. Improved baffle and 
= siphon performance; d. Large passages; e. Large valve 
a openings. 


®@ Norgren Pressure Regulators are Highly Accurate 


@ Choice of Relieving or Non-Relieving Regulators. 
=f For complete information on all your regulator needs 

r ve" to 2” inclusive, call your nearby Norgren Repre- 
: sentative listed in your telephone directory—or WRITE 
FOR NEW No. 900 CATALOG. 


C.A. NORGREN CO. 


li 
—— 
3 
+ 


3447 SOUTH ELATI STREET ENGLEWOOD, COLORADO 


164 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-164 





scale. Input impedance is meg 
Free running speed is 50 to 500 deg 
per second. 
Advanced Research Associates Lin 
4128-B Howard Ave.. Kensington. Md 
T-3-19 


Chucking Reamers 


Fast reaming, smooth finish 
tool life are possible with 
steel, spiral-fluted chucking 
Left-hand spiral. right-hand « 
chips ahead of the reamer 
tree ot chips 


Be aust 


ot chips 
readily 

sizes range trom 
diameter 

Fastcut Tool C 
Detroit 12, Mich 


Regrinding Unit 


Grinding wheel salys 

will resize silicon carbide 

other types ol worn whe 

necessary, re-establish the wheel's bore 
in about 15 to 20 minutes, depending on 
the wheel size. lt I I 

to size new 


specihe productior 


) 


ing wheels from 8 to 42 in. d 
up to 14 in. thick can be hand 

The machine makes use. of n 
conical type grinding wheel dressers; 
cutting action is confined to crushing 
the wheel bonding. 

The salvaging machine is driver 
V-belts, deriving its power fron 
hp motor. Spindle ‘speed 
from 125’to 500 rpm 

Both cross and compound 
the unit are equipped wit! 
manual feed wheels, but n 


ized. Top swivel base tor supporting 


The Tool Engineer 





the conical cutter spindle unit is held 
on the compour 1 slide with a wedge 
block pushed into position with safety 
screws 
of the machine in- 
1 ducting for hooking 


dust collecting sys- 


Numbering Head 
Model 10 numbering heads are de- 
gned with integral wheels and cams. 
| ctly on the wheel 
no holes in either 


loose 


1100 N 
. Tl 
T-3-22 
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Alloys for 
Resistance Heating 
| r hrar ’ ’ ry | 


\ 


ite 


high-elec- 


r circular 


at high 
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operating temperatures. and excellent Electrolytic Tool Grinder 


resistance to oxidation 

While Alloy 835 is quite resistant to Designed for metalworking shops with 
sulphur corrosion, it is not recommended medium volume and medium-duty work, 
for use in reducing atmospheres other and for tool grinding operations, the 
than dry hydrogen. It also has lower dual-purpose machine made available in 
hot strength than the nickel-chromium cooperation with Hammond Machinery 
resistance alloys, and must be properly Builders, is a combination electrolytic 
supported in certain applications. chip breaker and cup wheel grinder 

Hoskins Mfg., Co., 4445 Lawton Ave.. The electrolytic power supply unit is 
Detroit 8. Mic! T-3-23 located in the base of the Hammond 








famco SQUARING SHEARS 
cut costs, save time 
for W. F. Hall Printing Co. 


Cutting electrotypes apart is a 

simple and money saving matter 

at W. F. Hall Printing Co. (Chi- 

cago) since they bought a Famco 

Squaring Shear. Previously, elec- 

trotypes were cut on a bench saw, 

however, this operation was both dangerous (due to flying metal 
and time consuming. 

Famco Squaring Shears, in your plant, can save you production 
time and money too. 

Famco has 18 models to select from— power, foot or air—with 
cutting widths 22 to 72 inches and capacities to 14 gauge. And with 
Famco Shears you get four times more cutting life because the 
knives are four edged and reversible. 

Find out about the hi-quality Famco Squaring Shears today! 


Write for FREE Famco Squaring Shears 
catalog today. 


famco machine company 
3132 SHERIDAN ROAD e KENOSHA 3, WISCONSIN 


AIR PRESSES - ARBOR PRESSES - BAND SAWS + DRILL PRESSES - FOOT 
PRESSES - POWER PRESSES + SQUARING SHEARS + MILLING MACHINES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-165 
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Centerless Form Grinder 


odel PG-7 centerless form 


ides high speed pret 


ig 


ircular formed 





USE READER SERVICE CARD ON PAGE 
171 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 








Small 
Spring Loaded 


MULTIPLE-DISC weevy duty | Shaving Tool 


Spring Loaded Designed 


CLUTCHES PROVIDE LONG WEAR LIFE ate ee 


Oil or Dry 
Multiple Disc 


Double oil type Pullmore Clutch ar- 
ranged for operating pump in two directions, Heavy Duty 
for raising and lowering Hydraulic Lift. Over Center 


* Heat-treated alloy steel pro- Send for This 
vides wear-resisting bearing sur- 
faces that are machined to close 
tolerances. The shifter spool has a 
deep slot, hardened and ground, a 

which prolongs clutch life and re- nd POWER ? Power 
duces shifter fork wear. Dises have E-OFFS Take-Ofts 
flat, true surfaces, free from high or 

low spots. Thus operating con- — ~ — 

ditions remain uniform, even after dimensions and =”. ised and 


long service. ga specifica- work piece 
sons. ii 


tent Bulletin 


without cutt 


=s, 
ROCKFORD Clutch Division BORG-WARNER Ube The 


1329 Eighteenth Ave., Rockford, Ill., U.S.A. Speed {Stand 


t Sale Borg-Warner International — 36 So. Wabash. Chicago 3, I!!! Reducers ny 


08006008 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-166 
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the roll ol only ne side ind Is used 


for forms with unusual differences in 
diameters 


Jersey Manufacturin ’ 55) Liv 


ngston St.. Elizabet! T-3-26 


Direct Measuring 
Microscope 


s optical measuring tool utilizes 
the eve-piece end 
he reticle pattern 
Exact measure 


ret le 


T-3-27 


Hot Stamping Machine 


not stamping 
250 has a simple 
Vstem The alle 

ix an ad 


Max 


lathe 


Mareh 1958 





Transparent plastic cylinder head was specially con 
structed by Bell & Gosset Company to permit filming 
of valve 


action in portable oilless 


compressor 


How High Speed Movies 
Increased Valve Life 


Bell & Gossett Company engineers in a continu- 
ing study of the performance of a new portable 
oilless compressor found the valve action too fast 
for detailed visual observation. To slow up this 
fast-moving action, they filmed it with a Kodak 
High Speed Camera at 3200 frames per second. 
Projecting this film at a normal 16 frames a 
second slowed the valve action 200 times and en- 
abled the engineers to see exactly what was going 
on. They noticed that the valve flapper was cy- 
cling in excess of the action of the piston. 
Repetitive study of the filmed action by the 
engineers resulted in a simple redesign that as- 


sured prolonged valve life 


made a good com- 
pressor even better 

Perhaps you, too, face machine design prob- 

lems which conventional methods cannot solve 

You'll find the answers quickly and at a minimum 

cost of time, money, and manpower—with high 

speed movies. 

For complete details 

send for free booklet, 

“High Speed Motion 

Pictures at the Service 


of the Engineer.” 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the Kodak HIGH SPEED Camera 


-. 


FOR FURTHER INFORMATION. USE READER SERVICE CARD 


Sy) Fe 
Se Sa 
TRADE MARK 


INDICATE A-3-1 





and pressure cycle contro] unit are in 


cluded on each press. 


Automatic feeding is adaptable as a 


separate assembly. Operating speeds 
permit up to 1000 hot stamped pieces 
per hour and this may be increased by 
THE FIRST ENTIRELY NEW FIFTY YEARS! ; 
ates =: } ’ s 


The 
Elizabe 


Notcher 


cuts of the desired notch 

a single press downstroke 
The left-hand punch 

cut with tubing 

the base as it is fed into 

right-hand punch makes 

final cut with the tubing 


ward when fed into the die 


THE TORRINGTON MANUFACTURING COMPANY | Resultant notches have ol 


from inside out to the outer walls of 
TORRINGTON. CONNECTICUT + VAN NUYS. CALIFORNIA + OAKVILLE. ONTARIO the tubing. The tool is des 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-168 
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igned to give 





maximum cutting life to the dies and 
punches and to provide for simple inter- 
changeability with other dies of various 
sizes and cutting angles. The notchers 
ire available for notching 144-in. OD, 
16 ga tubing and under, at angles rang- 
ing from 45 to 90 deg with the center 
ine of tubing 

Tool requires a 2-in. press stroke, a 
shut height of 6 in., measures 12 in. from 
left to right. and 10%4 in. from front to 
DackK 

Vogel Tool and Die Corp. 1825 N. 
32nd Ave.. Melrose Park, Ill. T-3-29 





USE READER SERVICE CARD ON PAGE 
171 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Shear Hub Sprocket 


Made of steel with bronze-bushed 
sprocket and drill-rod shear pins in 
hardened bushings. Tork-Trol shear-hub 
sprockets are available from stock parts 
Designed to protect any standard roller 

“VO! drive against over- 
ymponents are available in 


rs up to 2 15/16 in., for 


pin neck diameters trom 3/32 to 16 
in. Torque ratings of shear-pin hubs 
e from 930 to 74.550 in-lb. Entire 
assembly is compact: overhang is held 
nd Tork-Trol is unbreak- 


Marketers. P. O. Box 28. 
Mich., or Murray Equip- 
14011 Oakland Ave., De- 


T-3-30 


Epoxy Preforms 


For Production Joining 
\ single co 


mponent epoxy preform, 
] 
it 


{1 100, can be used in 


iutomatic or production joining of 


metals, plastics, ceramics, glasses, or 
quartz. 

In use the unpolymerized epoxide 
resin is prepositioned, the assembly 
brought up to temperature and cured. 

Melting point is 248 F and quick cure 
cycle is 536 F in 3 minutes. It will join 
as aluminum to 

Joints effected 


are corrosion-resistant, gas tight, and 


dissimilar metals such 


steel or to nonmetallics. 


waterproof. Ease of use permits the 
iser to tailor the flow and wetting 
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characteristics to meet a special job re 
quirement. Color can be added to make 
the joining material meet decorative re- 
quirements; while metallic fillers can be 
added to make a joint slightly conduc- 
tive. 

The preforms are available in a 
variety of pellets, plugs, disks, rings and 
multihole shapes from 1/16-in. diam to 
t-in. OD. 

Duramic Products Inc.. 


Street, New York 12. N. ¥ 


262-72 Mott 


T-3-31 


Radial Drill 


Model AJ35 radial drill (illustrated 
for drilling, boring and tapping. was de 
signed for quick movement of the drill 
head. 

All controls are arranged so the op- 
erator can conveniently reverse change 
ot speeds or feeds, lock or unlock both 
saddle and column from practically a 
fixed position. 

The machine is available in 36 and 








GET A HOLD ON YOUR WORK 


Holding-indexing fixture 


Air-operated 


fixture 





Vertical-horizontal 
fixture 


Collet lathe chuck 


The most Effective, Economical, Efficient 
devices for accurate production 


Successful and profit-making for over 15 years, Zagar holding and in- 
dexing fixtures step up production and cut your costs. They are effective 
because they hold work rigidly, firmly. They are economical because 
first cost is low, and much costly special tooling can be eliminated. 
They are efficient because set-up is speeded and small part pro- 
duction is a natural. Slot mill, straddle mill, drill, tap, and grind 
small pieces simply, quickly, and profitably with one of many Zagar 


collet fixtures—available from stock. 


Write for Engineering Data Sheets “E-3” 


y= 


ee oe, 


ZAGAR, INCORPORATED 


=lizh 23892 LAKELAND BLVD. 


CLEVELAND 23, OHIO 


TOOLS FOR INDUSTRY and SPECIAL MACHINERY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-169 





ltaneous column and saddle lock 
iis for raising and lowering col 


ind forward and reverse controls 


convenient reach ot the operato! 


re are three speed ranges with 
weds in each range: Range A is 
126 to 1500, Range B is from 95 to 

1140. and Range C is from 62 to 744 
hine is available with plain 
wx tables, tilting table 


ovement, 13 in. column 





Halifax 
Machine 
Ne Ww , TR 





USE READER SERVICE CARD ON PACE 
171 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Drum Sander 


do 3, 4, 5 or more operations at 
the same time |! tool—I setup 











@ Engineered specially to your work prints, McCrosky 
“Specials” combine related facing, boring, counter-boring and 
chamfering operations — perform them all simultaneously. This 
assures absolute concentricity and uniformity of finished pieces — 
eliminates stock-piling and re-handling between operations — 
speeds up production — reduces the amount of work in process 
— shortens deliveries — and produces other economies so great 
that they pay their way even on moderately short runs. Send your F? 
work prints to McCrosky, and write for a “Specials” bulletin. It : F 
gives complete details; illustrates nearly 50 typical examples. 








The complete McCrosky line includes: 
Yack- Lock Milling Cutters Wizard ® Quick-Change Chucks 
Super" Adjustable Reamers Bleck Tye Boring Bars 
Turret Tool Posts Specially Engineered Multiple Operation Tools 


Fully descriptive catalogs sent promptly on request. Write for yours today! 


ee 





wrapped around the sande hooked 


over pins. and locked into ¢ id ¢ 


<> IMC R TOOL ive drum, The cone-shaped locking 
CUTTING I 

urrie washer keeps the sander halves together 

CORPORATION during operation. It is entirely safe at 

MEADVILLE, PA. | <peeds up to 600 rpm. There is no bump 


Engineering and Sales Representatives in the Principal Cities or irregular grinding action due to the 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-170 
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TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 














Literature 
Number COMPANY DESCRIPTION 


A-3-193 Accurate Bushing Co. Drill Bushings—Catalog and price list for complete line of drill ji bush- 
A-3-50 Danneman Die Set Div. ings. (Page 193) 
Die Sets—Complete catalog available on Danneman precision die sets. 
(Page 50) 
A-3-263 i Carbide Tools—Free booklet of “Throw-away Tooling Setups and Follow 
. Thru.” (Page 263) 
A-3-246 : Die Steeis—Four-page folders on steels for forging, annealing, pag 
(Page 246) 
A-3-183 i i Bea Equipment—Engineering bulletins on liquid processing equipment 
available. (Page 183) 
A-3-196 Anderson Oil and Chemical Co., Inc...Coolant—Sixteen-page booklet describes coolants, dilutions and problems. 
(Page 196) 
A-3-262 Arwood Precision Casting Corp Investment Casting—New 48-page Arwood manual of Investment Castings 
available. (Page 262) 
A-3-46 Bornes TE OA iss. <hinndss sesitews .Honing Tool—Bulletin No. 570G describes new designs in honing tools and 
abrasives (Page 46) 
A-3-60 — Tools—Insert toois, blanks and tipped tools described in Catalog 
(Page 60) 
A-3-255 hens ‘Steel—Two- color booklet on Bearcat tool steel explains applications. 
(Page 255) 
A-3-247 Cadillac Gage Co Gages—Information on Cadillac Pla~Chek gage line available. (Page 247) 
A-3-275-2 Carr Lane Manufacturing Co. Clamps—aAll sizes and styles Carr-Lane clamps described in Catalog 5. 
(Page 275) 
A-3-239 The Challenge Machinery Co ...Measuring Equipment—Catalog 833W contains data on Challenge Precision 
surface equipment. (Page 239) 
A-3-161 Clearing Machine Corp Presses—High-speed presses from 50 to 200 tons described in pay Ram + 
age 161) 
A-3-175 The Cleveland Grinding Machine Co...Grinders—Free brochure describes capabilities of visual grind. (Page 175) 
A-3-228-1 Detroit Stamping Co Clamps—Forty-page De-Sta-Co catalog describes toggle clamps. (Page 228) 
A-3-55 DeVlieg Microbore 
Div. of DeVlieg Machine Co Boring Spindles—Comprehensive Microbore catalog available = — 
age 
A-3-180 , i Press Feeds—Complete Dickerman standard press feed lines listed in new 
catalog. (Page 180) 
A-3-163-1 The Eastern Machine Screw Corp.....Screw Threads—Booklet “Unified and American Screw eae.” 4 
age 
A-3-17 Eastman Kodak Co Optical Tooling—Booklet “Kodak Contour Projectors” describes solution to 
problems by optical gaging. (Page 17) 
A-3-221 ; ichi Electrical Discharge Machines—Builetin P7-1257 details how EDM machining 
of cavity type dies is profitable. (Page 221) 
A-3-192 Belt Grinders— Booklet of 33 case histories available on request. (Page 192) 
A-3-165 i Squaring Shears—Catalog contains data on line of shears. (Page 165) 
A-3-267 The Fellows Gear Shaper Company..Gear Shapers—“The Art of Generating with a Reciprocating Tool” gives 
engineering details. (Page 267) 
A-3-8 Gisholt Machine Co Turret Lathe—Eighteen-page illustrated bulletin 1174-B covers features of 
Gisholt Masterline ram type turret lathes. (Page 8) 
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TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


Literature 
Number 


A-3-272-2 
A-3-157 
A-3-179-2 
A-3-224-1 
A-3-156 
A-3-170 
A-3-12 
A-3-231 
A-3-153 
A-3-54 
A-3-61 
A-3-213 
A-3-164 


A-3-223 
A-3-208 
A-3-230 
A-3-226 
A-3-194 
A-3-197 


A-3-228-3 
A-3-190-2 


A-3-15 
A-3-238-3 


A-3-152 





DESCRIPTION 
Collet Chucks—Illustrated catalog and price list detail engineering specifi- 
cations of collet chucks. (Page 272) 
Hammond Machinery Builders, Inc... . Electrolytic Grinding—New bulletin describes electrolytic grinding. 

(Page 157) 
Ideal Industries, Inc Live Centers—Complete catalog data and specifications on live centers 
available on request. (Page 179) 
Turret Lathes—Catalog M describes complete line of instrument lathes and 
equipment. (Page 224) 
Straighteners—Various sizes of stock straightener described in Catalog C. 
(Page 156) 
McCrosky Tool Corp Cutting Tools—Descriptive catalog and 50 typical examples of special tooling. 
(Page 170) 

Metal Carbides Corp Carbide Dies—Die components described in 76-page catalog #56-G. 
(Page 12) 
Mohawk Tools, Inc Subland Drills—New aaaere titled “Why Use Two ... When One Will Do” 
onee many drilling ideas. (Page 231) 
Monarch Aluminum Mfg. Co. ........ Die Castings—Permanent Mold and die castings described in new brochure 
“Manufacturing Achievements in Molten Aluminum.” (Page 153) 
Milling Machines—Complete details available on Nichols millers. (Page(54) 
Shaving Teols—Bulletin CR 56-10 describes gear shaving tool. (Page 61) 
Form Tools—New 92-page catalog shows National Tool Co.’s complete line 
of special tools. (Page 213) 
Regulators—New No. 900 catalog gives complete information on Norgren 
pressure regulators. (Page 164) 
ting—Copy of “Typical Results of Tocco Induction Hardening, 
Heat-Treating and Annealing” booklet now available. (Page 223) 
a pepe information on D1-S grinder found in Bulletin 
(Page 208) 
oe Brushes—Copy of 20-page Brushamatic booklet available. (Page 230) 
Hydraulic Cylinders—Complete drawing specifications, cut-away views, 
tables, diagrams shown in Catalog No. 106. (Page 226) 
Tool Holder—lIllustrated specification sheet describes Seibert floating holder. 
(Page 194) 
Fixture Components—Standard jig and fixture components described in free 
catalog. (Page 197) 
Torque Wrenches—Engineering data described in torque manual. (Page 228) 
Power Blades—Power Hack Saw Blades—Blade tensioning chart describes 
new, simplified counted turn method. (Page 190) 
Warner & Swasey Automatic Chucking Machines—Twenty -six-page engineering report on 
Brighboy Industrial Div. Economics of Slugging,” available. . . (Pages 14-15) 
Weldon Roberts Rubber Co Abrasive Finishing—Informal newsletter describes Brightboy ——— 
age ) 
The Yoder Co Tube Mills—Cost-saving advantages of Yoder tube mills described in illus- 
trated 88-page booklet. (Page 152) 


om Fixtures—Engineering data on collet fixtures described - — 
(Page 1 
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ASTE Building 


10700 Puritan Ave. 
Detroit 38, Mich. 





For machinery 


repairs or rebuilding 


Plastic Steel. 


80% STEEL 
... saves thousands of dollars 


— prevents down time. 


Worn machine parts or surfaces . 
cracked castings leaking hydraulic 
. can be repaired 


on-the-spot with PLASTIC STEEL to 


cut lost production time to a mini- 


systems or tanks 


mum 


PLASTIC STEEL rebuilds worn 

pumps or valves alters cams, gears 

makes forming dies, molds, jigs 

or fixtures at a fraction of the cost of 
: ional methods. 


PLASTIC STEEL — easy to use as 
modeling clay hardens to steel-like 
strength in just 2 hours (even under 
water Can be machined with regu- 
lar metalworking tools. Bonds steel, 
yn, brass, bronze, aluminum, wood, 


concrete, glass, etc., 


other 


to itself or each 
Will not shrink or expand, has 
extreme strength and durability, won’t 


rust or corrode, can be painted. 


Proven in use by leading manufac- 
PLASTIC STEEL can cut 


costs, speed production in your plant 


turers, 


write for your 
FREE catalogue on re- 


1001 uses in industry 
copy today 
quest 
Nationally distributed by 
leading Industrial Suppliers 
Visit us at Booth 2004, 
A.S.T.E. Show — May 1-8. 


fo} a £ere), mere) ite). 7 mele), | 
300 Endicott Street, Danvers, Mass. 
INDICATE A-3-173-1 
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split in the drum as the tool is precision 
machined and balanced to run true at 
operating speeds. It is made of high 
strength, light weight aluminum alloy 
cushioned with oil resistant neoprene 
rubber. Rubber durometer is in the 45 
to 50 durometer range. 

American Diamond Saw Sales, 120 N. 


W. Ninth Ave., Portland 9, Ore. T-3-33 


Air Presses 


Available in two sizes, these single act- 
ing air presses have keyed ram, ad- 
justable screw stop, and a high capa- 
city operating cycle limited only by the 


ability of the operator. They are fac- 


tory tested to ope! 
of 30 to 150 ps 


» at line pressures 
nch holding hole in 
the ram is 13/16 in. diam in the No 
12 model, and 9/16 
4 unit. 

Hugold Andersor ne., 715 Ernest 
St.. Providence T-3-34 


diam in the No 


Saw Band 


Tooth design of the Claw Tooth saw 
band is characterized by a forward 
slanting tooth face which evolves into a 
long somewhat elliptical gullet for the 
best distribution of stresses 

The disposable carbon steel saw bands 
are designed for fast cutting of moder- 
ately tough, ferrous metals and a wide 
range of nonferrous materials. They 
ire available for all types of vertical 
ind horizontal band sawing machines in 
seven widths ranging from 14 to 11% in 
and in four pitches (2, 3, 4 and 6 teeth 
per inch Relatively coarse pit hes re 
strict their use to work sections from 
in. on up in thie 


4 
kness. 

The saw band is also available: in 
high speed steel This Demon 
Tooth band is 


Claw 
ipable of long flexing 
over the carrier wheels of a band ma 
chine and retains its hardness at tem 
peratures of 1100 F. Because of the 


greater tensile strength of the back of 





the band, relatively high band tensions 





‘NEW 


MINIATURE 
fluted 
REAMERS 
by Lal 


New Tools for Miniaturization... 
Companion Tools for Micro-Drills 


L&I announces a new line of miniature 
reamers which are standard in sizes 
from #80 (Wire Gage .0135) through 
#61 (Wire Gage .0390). These 
reamers are perfectly engineered 
miniatures of L&I larger straight shank 
straight flute reamers, ground from 
the solid. They are provided with end 
relief and are made to a tolerance of 
+.0002”, —.0000”! They are also 
available in intermediate decimal 
sizes. A complete set of 20 reamers 
is also ready. 


See your L&I Distributor now, or 
write for his name. 


“the reamer specialists” 
LAVALLEE & IDE, INC. 


CHICOPEE, MASS. 
INDICATE A-3-173-2 





DO YOU REQUIRE 
PRECISION HIGH- 
PRODUCTION DIES? 


CLEVELAND TOOL and DIE COMPANY SOLVES 
YOUR PROBLEMS and meets your most exacting tool 
and die requirements. Cleveland Tool and Die Company 
has built individual dies which have produced millions of 
precision tolerance pieces without retooling. SEND FOR 
THIS FREE BROCHURE DESCRIBING OUR FACILITIES. 








FREE Brochure 


Describes Facilities 
available. Send for your free 
copy today. No obligation, 
of course. 


Typical lamination die custom-made 
at Cleveland Tool and Die Company. 
Dies like this, dies for powder metal- 
lurgy and other special purpose dies 
are made by skilled craftsmen using 
the most modern techniques and 
facilities. 





Typical of the modern facilities 
employed is VISUAL GRIND, which 
permits contour grinding of your 
dies without stopping to consult a 
comparator. Eliminates stop and start 
grinding, saves time, cuts die costs 


CLIP and MAIL THIS COUPON TODAY 


The CLEVELAND TOOL and DIE Co. 


1680 EDDY ROAD «¢ CLEVELAND 12, OHIO 


Please send me the free brochure describing the facilities of 
CLEVELAND TOOL & DIE COMPANY. 


Name Title 


Company 


Address 





can be used. whi h 
straightne ss of cutting 
Demon Claw Tooth saw band 

available in 6 width (14, 4%, 34, 1, Ye 
and 2) from 14 through 2 in., and in 
four pitches. In the l-in. width, all 
four pitches (2, 3, 4 and 6 teeth per 
in.) are available for the heavily 


powered saw designed especially to 
utilize this blade for cutoff work. In the 
l-in. width, three different gages are 


used, depending upon application. The 


normal gage is 0.035 in. Greater beam 
strength is permitted by the 0.042 in. 
gage intended for extreme accuracy in 
cutoff work on high alloys and heavy 
sections. It is suitable for use on tool 
steel, stainless steel, high-temperature 
alloys and titanium. The 0.050-in. gage 
is for accurate cutting of heavy sections 
with powerful large capacity contout 
sawing machines. 
The DoAll. Co., 254 N. Laurel Ave 

Des Plaines, Ill. T-3-35 


Coil Cradle and Oiler 


The Poweroll coil cradle and Clean 


Oiler units illustrated are feeding stock 
to a power press equipped with an auto- 
matic feed. The die itself has a built-in 
scrap chopper. The combined cradle 
and oiler unit can easily be moved from 
one press to another. 

Able to handle stock to 24 in. wide 


by 48 in. diameter and up to 3000 Ib 


The Tool Engineer 





weight, the cradle can be loaded by one 


man in one minute by simply rolling 


the metal coil up the ramp onto the 
power-driven rollers. 

The unit abutts the press, and needs 
no space for the slack loop (which is 
stored above it). 

Medelton (¢ o.. Inc., 335 E. 1 42nd St., 

x 54, N. ¥ T-3-36 
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Indexing Tool 


manual indexing for 
iral operations, Trig-R 
to operate. To index, the 
grasps handle, pushes down on 


yutton, moves the handle until 


gages next hole and pulls 
position, to one incre- 


nd left-hand operations 
to 10 spaces can be ac- 
ndexing plates hav- 
[ spaces and exact 

e available. 
ol Co., 780 W. 
Birming 


T-3-37 


Gun for 
Reinforced Plastics 


\ three-way gun, which sprays acti 
opped fiberglass 
Will deposit up 
h laminate per 


1 tor operati n py 


ber-Resin De 

ng cutter con 

spray guns 

single hand- 

frame head carries 
l 1 i I 1 he other plas- 

and catalyst. By this means it is 
possible to combine pot life of resin up 
to two days with a fast setting resin 
which allows parts to be made in a 
itter of minutes. The three streams 


ot resin nad one ot hbe uvlass 
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FREE BROCHURE TELLS 
HOW YOU CAN GRIND 
PRECISION HIGH 
PRODUCTION DIES 














IMPORTANT TO YOU! 


Free booklet tells how 
VISUAL GRIND facilitates 
construction of precision 
high-production dies, dies 
for powder metallurgy 
lamination dies and 
special purpose dies 
VISUAL GRIND permits 
through, blind and tem- 
plet grinding permits 
continuous inspection by 
magnifying work from 
10:1 to 100:1 up 
grades semi-skilled labor 
permits easy main 
tenance of dies in your 
own plant reduces Intricate grinding jobs like those shown 
costly down time. VISUAL above ordinarily involve several machines 
GRIND COMPLETES ALL WERE FORM GROUND ON A SINGLE 
YOUR TOOL ROOM VISUAL GRIND 


CLIP and MAIL THIS COUPON TODAY 


The CLEVELAND GRINDING MACHINE Co. 


1680 EDDY ROAD « CLEVELAND 12, OHIO 


Please send me the free brochure describing the capabilities 
of the VISUAL GRIND. 


Name 
Company 


Address 


ieee | 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-3-17 





meet outside the gun in mid-air allow- 
ng laminant to be deposited on the 
mold with minimum of trapped air. 
Cutter blades are quickly and easily 
changed. 

With the gun there is no need for 
recutting, preforming or tailoring oper- 
ations 

Uniform distribution of glass and 
resin is achieved. The laminate as de- 
posited is a fluffy resin-saturated mass 
which compacts quickly and easily 
to form the finished laminate. Finishing 





Set-Up 
and 
Ho.L_D-DOWN 


y 


y : 
Y ARMSTRONG Set-up and 
Hold-down Tools reduce setting- 
up time—keep men and machines 
producing. Designed for use on 
planers, drill presses, milling 
machines, etc., they hold work ~ 


securely and rigidly, and thereby 


T-SLOT CLAMP 


reduce spoilage and prevent costly 


accidents. 


Your local Armstrong Distributor 

carries ARMSTRONG Set-up 

and Hold-down Tools in stock in 

sizes for every operation. Stop 

haphazard setting-up methods. 

Provide each of your machines 

NON-SKID with a full complement of 
JACKS ARMSTRONG Set-up and 


— Hold-down Tools. 


— Write for Circular 


— ARMSTRONG BROS. TOOL CO. 


2 “The Tool Holder People” 
5257 ‘NW. Armstrong Ave., Chicago 30, U.S.A. 


T-SLOT BOLTS AND NUTS 


STRAP CLAMPS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-176 





operations are limited to trimming of 
the molded piece. 

Rand Development Corp., Cleveland, 
Ohio. T-3-38 


Optical Tester 


The Opto-Tooling- A utoc ollimator., 
which employs optics for shop use. 
reads directly to one second of are, 5 
millionths of an inch 

There is no need for sine bars, tables 
of sines or involved calculations to 
establish angles. It can be utilized to 
test surface flatness of machine beds 
check squareness of surfaces, measure 
alignment of centers and squareness of 
axis to ways, test angles on jigs and 
fixtures, check straightness of bores. 
check faces for parallelism, or optical 
instrument assembly alignment 

By means of this equipment a shop 
rotary table can be made into a precise 


is 


optical indexing table, capable of in- 
dexing and repeating to one second of 
arc. Simple to operate, the tool has no 
moving parts. 

The tool is offered in a “B” unit hav- 
ing a working range of up to 15 ft from 
the autocollimator. A “D” unit has an 
unlimited distance range. Various mod- 
els have a total field of 30 min. of 
angle directly reading to 15 sec of ar 
10 min. of angle directly reading to 5 
sec of arc and 9 min. along one axis 
only directly reading to 1 sec of are. 

George Scherr Co., Inc., 200 Lafa- 


vette St.. New York 12, N. Y. T-3-39 


Dry-Abrasive Cutter 


Fast, compact and simple to operate, 
Model 28 Sever-All dry-abrasive ct 
unit will economically cut almost 
metal or other hard material with mini- 
mum burt 
heavy duty, high-speed machine 
is equipped with a 10-hp, 3600-rpm 
motor to provide a spindle speed of 
2450 rpm. It will handle solid steels up 
-in. square. 6-in. angles, 8-in. chan- 
and 4-in. OD pipe or tubing at % 

deg to axis 

It will sever angles. channels, pipes. 
tubes, and solids of practically all 
analyses including hardened or ar 
nealed steels, brass, bronze, mone}. 
aluminum. 

Available in both portable and station- 
ary models, the tool is basically an oscil- 
lating type unit in which the abrasive 
cutting wheel and workpieces are manu- 
illy fed by the operator. Cutting is pet 


formed with a minimum of wheel pres 
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sure and without burn at a rate of 2 to 
5 seconds per square inch. A double- 
acting workholder automatically posi- 
tions the material being cut. 

As an optional feature, the cutting 
unit can be equipped with power wheel 
feed, power oscillation and air-operated 
work clamps. In both units, swing-away 
wheel guards permit unobstructed access 
to the vise, yet provide protection for the 
operator. Except for small openings on 
the sides of the guard to clear the work, 


High strength and uniform 
quality are extremely important 
when tubular rivets are used in 
automatic assembly. Trouble- 
free operation is the only way 
to be sure of the cost savings 
resulting from mass production 


and automatic fastening. 


Milford Tubular Rivets feed 
steadily from hoppers... they 
clinch easily and securely... 
they provide a rapid and eco- 


nomical fastening when Decorative 


properly used. 


abrasive wheel guards totally enclose 
the cutting wheel during cutting opera- 
tions 


The Sever-All can be equipped with AUTOMATIC ASSEMBLY is FAST, 


either 18 or 20-in. abrasive cutting 


wheels. Drive from the motor to the ECONOMICAL AND TROUBLE-FREE 


spindle is through V-belts. 


Allison-Campbell Div., American WITH MILFORD TUBULAR RIVETS 


Chain & Cable Co., Inc., 922 Connecti- 


cut Ave., Bridgeport 2, Conn. T-3-40 
To cut delivery time and pro- 
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strength...to assemble your 





product on automatic rivet- 
Finishing and setting machines—get in touch 
Roughing Ba rs with Milford first! 


Designed to minimize setups and sim- 
plify adjustment and blade exchanges 
without removing bar from machine, this 
finishing and roughing bar has a floating 
mount which permits the chip load to 


balance between the two cutting edges MILFORD 


to produce a smooth surface on preci- 


sion finishing operations we ] L e oO R D R IVET 


Blades are adjustable. covering a wide 


range ot bore sizes ind allowing for & MACHIN E co. 


many regrinds. Several blade sizes are MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
available for each bar lr Ss de taces of ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF 
ee 


i] 
ides are serrated: mate to allow longi 
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Vpe 


Robert H. Clark Co.. 9330 Santa 


Monica Blvd., Beverly Hills, Calif. 


T-3-41 


Bench Type 


Punch Press 
Model BHS-2 two-ton 


tvpe punch press with 7-ir 
be used for any st 


operation, in various materials, within 


’ 


ed capacity Type 


igh-speed steel or carbide tipped 


power benc] 
shut height 


indard punching 


1 . , 
ot work per tormed 





GE and Increase Production 


with SPEEDGRIP Collet Chucks 


Iwo SPEEDGRIP CHUCKS as 
shown, mounted on tracer lathes, 
equalled the production of 
seven other automatic machines 
equipped with other chucking 
devices. Two tools are used on 
each tracer lathe. Eight tools 
were required on each of the 
seven Automatics. 


The part is a Steel Gear Blank. 
The operation was finish turning 
the O.D. complete, facing and 
grooving. The part is being 
chucked in two bores with two 


GIVES 
GREATER 
ACCURACY 
IN 

LESS 
TIME! 








individual Collet Bushings. The 
small bushing centralizes the 
work while the larger, floating 
type bushing drives froma rough 
machined bore. 

The slots of both Collet Bushings 
were molded with rubber to seal 
precision ground areas and con- 
centricity was held within .0005”. 
Thousands of Speedgrip, pre- 
cision Collet Chuck applications 
have proven their worth thru 
increased production and im- 
proved quality of work. 


SOME OPEN TERRITORY — DEALER INQUIRIES INVITED 


SPEEDGRIP CHUCK 


Division of ERNEST, HOLDEMAN & COLLET, INC. 
Elkhart, Indiana 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-178 





is limited only by the dies used 


Main frame is constructed to ass 
maximum strength; crankshafts are of 
special carbon, high-manganese steel 
ideal for press shafting and are resistant 
to load and shock. Quick action clutch 
is of single pin, positive, nonrepeat or 
repeat action design. Extra long straight 


ram guides have ample provision for 


lubrication. Flat gib allows for t 
of wear 

Standard stroke is 34 in. with 1, 
114-in. strokes available. Flywheel, fo 
V-belt drive, has a recommended speed 
of 300 rpm and requires only 1/3 hp 
motor. 

Alva Allen Industries. Clinton, Mo 


T-3-42 


Tap for 
Internal Thread Forming 


he X-Press tap, for internal thread 


ta 


forms or swages threads 
ls such as aluminum, zine 


brass, copper, 


X-PRESS 
TAPPING 
METHOD 


CONVENTIONAL 
TAPPING 
METHOD 


, NO CHIPS 
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NC. UNC ar 


| it ire i i lable in two 
ids of taper for bottoming 
oles respectively. Machine 
igh 3, have radial re- 

sizes are available on 


tal to be threaded is 
than cut, hole sizes 

those shown on con 
-drill selection tables 
gned for cold forming 

» best suited for the new 
gh as twice 

ior a conven- 

however. the tap also 

vy at slower speeds 

yuth Beloit. Ill 


T-3-43 
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Wire Straightener 
and Cutter 
2A\ 


Ss iif 


“ Haven, Conn 
T-3-44 


Ben 


March 1958 


Spindle speeds up to 26,000 rpm to engrave or for ma- 
chining modern materials 


@ Fastest possible copy set-up 
@ Greatest ease and speed of adjustments 


@ Cutter grinders, rotary tables, master letters, compound 
slides, name plate blanks and all required accessories 


’ MODEL D2 HEAVY-DUTY 2-DIMENSIONAL 
@ 575 pounds-rigid, sturdy @ Micrometer adjustment 
precise for depth of cut 
@ Vertical adjustme @ Ball bearing construction 
copy at omatic throughout — super pre- 
cision ball bearings in 
spindle 
@ Ratios 2 to 1 to infinity 
— master copy area 
26° x 10° 


MODEL 106 PORTABLE BENCH MODEL- , 
2- OR 3-DIMENSIONAL 
@ 40 pounds of unbeatable speed and @ One copy 
accuracy at a reasonable price f 


@ Perfect for all mach @ Height of pantogr 


within its range cutter are 


all master 


@ Ball bearing spindle has three sp @ Work up to 10” 
© 14.000 re 

up to 14,000 rpm 6 tended 

@ 5 positive, accurate 


pantograph ratios 








— GREEN INSTRUMENT CO., INC. 








Putnam Avenue Cambridge, Mass. 
OR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-179-1 














GOLD BAND 


CENTERS 


GUARANTEED TO MATCH 
OR EXCEED, ‘*CRITICAL’’ (om 
JOB SPECIFICATIONS 


PRECISION 
ces FITTED 
GOLD BEARINGS 


qua 


fy GOLD BAND 


QO + 


s GOLD BAND I 


A COMPLETE LINE FOR EVERY WEED... SPECIALS, TOO! 


(DEAL) \DEAL INDUSTRIES, Inc, 


4152-C Park Ave., Sycamore, Ill 


LEAL 


s Sed or 


Complete catalog data 
and specifications 


TRIAL DISTRIBUTORS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-179-2 





The Model 56 machines are actuated steel rivets ranging from 0.058 up to 
pneumatic cylinder that drives the 5 (32 in. diam, and from 3/32 up to “4 
etting tool through a toggle linkage in. in length. Any number of heads can 
Chey will operate off shop air from 60 be employed: anvil elevations can be 
150 psi. Cycling speed at the high changed, and rivets can be set on vary- 
1 is limited only by the rate at which ing center distances down to %4 in 
vets will drop from the feed rail Controlled by solenoid actuated pneu- 
the jaws, and speed of stroke can matic valves, the machine can be ar- 
isted to control the impact on ranged for automatic cycling and part 
naterials such as plastics and feed. A rotary hopper that insures a 
continuous supply of rivets to the head 
equipped with quick change is standard equipment, although other 

the machines will set tubular types can be used. 





These riveters measure 25 in. deep 
x 314 in. wide. Throat depth is 9 in.; 
stroke is 2 in. When used individually, 
the machine can be directly connected 
to the shop air outlet: when used in 
multiples, they can be connected to a 
common manifold. 

The Milford Rivet & Machine Cx 
Milford, Conn. T-3-45 
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Water Level 


Used for leveling or aligning jobs 
where optical or mechanical methods 
are not practical because of interference 
or distance, the micrometer water level 





Pen 
Hour after hour, day , ; ape cams ia 
after day, Dicker- = — 
man Press Feeds 

feed more presses, 

for more production, 

more profits ! 





A standard “off-the-shelf” feed, at a fraction of the 
cost of special feeds, can solve the problem of speed, 
accuracy and dependability and pay for itself in days. 
Every one of the 14 models is press-room proved on 


thousands of different and unusual applications. is comprised of two jars, a micrometer 


head and connecting rubber tube. 

A jewel needle point, which is inter- 
changeable, is used on the micrometer 
Send for information dipper for great sensitivity; precision 
on the complete Dicker- 
man “standard” Press 
Feed line — experience 
H. E. DICKERMAN MFG. CO. unlimited versatility. 
321-408 Albany St. © Springfield, Mass. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-180 


adjustment is provided for setting the 
dipper. Two or more micrometer heads 
may be used simultaneously, which pro- 
vide instrumentation for temporary o1 
permanent multiple-point leveling sys- 
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tems. The system can achieve a 0.0005 
reading. 

Distributed in the U. S. by Engis 
Equipment Co., 431 S. Dearborn St.. 


Chicago 5, Ill : T-3-46 


Boron Carbide Hone 


This Tetrabor hand hone, made out 
of boron carbide is used principally for 
dressing carbide tools, or burring car- 
bide die blanks of any shape. With it, 
a tool can be touched up while it is 


in the machine. A carbide tipped tool 


bit can be honed at a 45-deg angle to 
break the sharp edge so that scale or 
heavy cuts will not cause the tool to 
chip when working on steel. Wear on 
the tools is small. The hones are made 
in flat, half round and triangular shapes 
in a medium and fine grit. 

Titan Tool Supply Co., Inc., 1419 
Hertel Ave., Buffalo 16. N. ¥ T-3-47 


Rust Preventive 


With a single rust preventive for 
multipurpose indoor application the 
user can make his own corrosion pre- 
ventives to meet parti ular require- 
ments. The material, called P. Q. #500 
Concentrate is added to water to form 
a stable milky-white emulsion. By add- 
if 


I! 


ig more oil to water, longer periods 
of rust protection of ferrous and non- 
ferrous metals can be obtained due 
to increased film thickness 
The concentrate may also be added 
to conventional oils or solvents. It is 
ipplied by brushing. dipping or spray- 
ing. Substitution of water for flam- 
mable solvents in this preventative, 
avoids potential fire hazards 
American Oil & Supply 
Wilson Ave.. Newark 5. N 


Copying Lathe 


This Swedish copying lathe can be 
operated automatically or by hand for 
up to four machining cycles, not in- 
cluding cutoff. The machine, called the 
HKS 2, swings 1534 in. over a center 
distance of 47 in.: swing over the car- 

is 978 in 


Designed for convenient 
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Brown & Sharpe - NELCO Toodeng Team? 


IMPROVE 
PROFITS 


With 


NELCO 


Milling .) 
Cutters! 


You CAN improve your profits whengjou 
specify milling cutters! It costs mongy to 
remove chips...and efficient mefAl re- 
moval can add pennies to your profits— ¥ 
every hour of every production day! 


ose who specify only the 
carbide tipped tooling. 

oday for the new Nelco 

REMEMBER. Your investment in a ma- og, showing over 700 

chine tool, a skilled machinist—yes, inthe  ¢est-cutting tools. 

very plant itself—pays off only in the effi- 

ciency of the production tools you use! 

Specify NELCO Engineered Carbide Tip- 

ped tools. Remove more metal, more 

quickly, more efficiently, count the savings 

... improve your profits NOW! 


NELCO TOOLS 


Neico Tool Co., inc. e Manchester, Conn. 
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Orientate and feed parts 


at controlled rates 


futomatiolt 


to processing, 
assembly and 
packaging 
operations 


S VA/. 71£2ON  vieratory 


PARTS FEEDERS 


—increase production and lower produc- 
tion costs by handling parts automatical- 
ly. Eliminate slow, costly hand feeding. 
SYNTRON PARTS FEEDERS provide con- 
tinuous feeding, proper positioning and 
timing of parts of almost every size, 





shape and material to assembly, inspec- 
tion, processing and production line 
equipment. They are adaptable to most 
automatic machinery by means of gravi- 
ty feed tracks with controlled escape- 
ments. Each parts feeder is custom de- 


feeding deposited carbon 
resistors to testing machine 


} ] ’ 

a os 
; 23. 
* 


signed for parts to be handled. 


Send parts samples to our applications 
engineers for recommendations on your 


parts handling requirements. 
SYNTRON’S years of experience are 


available to you. 


feeders on 
automatic assembly 


ZEERSUSEAS ODS SERA ION CASTES EU EGP MALE, 
Other SYNTRON Equipment 
designed to increase production, 
cut production costs, improve products 


Vibrators 

(bins, hoppers, chutes) 
Vibratory Feeders 
Vibratory Screens 
Shaker Conveyors 
Vibratory Elevator Feeders 
Weigh Feeders 
Packers and Jolters 
Hopper Feeders 
Lappirg Machines 


Rectifiers 
(Silicon and Selenium) 
a-c to d-c Selenium Rectifier Units 
Electric Heating Panels 
Electric Heating Elements 
Sinuated Wires 
Shaft Seals 
Electric Hammers 
Concrete Vibrators 
Paper Joggers 


Our representatives will be glad to work with you in 


selecting the proper 


equipment for your operation. 


Call your nearest Syntron representative 


or write for complete catalog . . . Pree TE358 


SYNTRON COMPANY 


340 Lexington Ave. 


Homer City, Pa. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-182 











loading. the spindle is in conventional 
position while the master. or template 
is on top of the lathe away from chips 
and dust 

{ 20-hp motor gives a total of 24 
spindle speeds from 98 to 2.000 rpm 
Feeds range from 0.002 to 0.030 in. and 
the rapid traverse is 10 fpm. Tracer 
slide angle is 45 deg: travel is 4°4 i 
An hydraulic cutoff attachment and an 
air chuck are among optional equi; 
ment. 

Distributed by Homestrand. Inc 
Larchmont, N. ¥ T-3-49 


Boring Bar 


Designed with interch ingeable heads 
for all types of boring operations, this 
chatter free boring bar incorporates Fry 
Vi-Bra-Damp construction whi h 
provides an engineered cavity within 

1ot loaded to 


prevent vibration and chatter. The bars 


the bar which has been sh 


and heads are available in sizes and 


@@@a- 


—— 


‘ 
e686 ® 


stvles for all boring machines and are 

constructed to assure guaranteed 

peat accuracies of 0.0001 in. A positive 

lo« king cam permits quick changes with 

assurance that the heads will not loosen 

during operations, 

Fry Tool Mfg. Co.. Eaton, Ohio 

T-3-50 


Knife Grinder 


This hydraulic knife grinder is capa- 
ble of grinding 1500 knife blades, 8-in 
long in eight hours. 

The grinder also is suitable for volume 
production flat and hollow grinding of 
parts. 

Design incorporates an 8 x 47-in 
table, a swivel head, automatic rapid 
traverse between stations, and a 3-hp. 
1160-rpm motorized spindle. The spin- 
dle is mounted on sealed lubrication ball 
bearings. The hydraulic system has a 
Vic kers pump powered by i | hp motor 


The Tool Engineer 





Capacity is 2.5 gpm at 1200 rpm. 

A 12-in. steel-back wheel is standard 
equipment. The machine can be fur- 
nished with a wet attachment. 

Abrasive Machine Tool Co.. Dexter 
Rd., East Providence, R. I. T-3-5l 
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Milling Cutters 


Narrow staggered tooth slotting cut 
ters for general-purpose milling feature 
flat tac ed high-speed steel blades rigidly 
held in the cutter body with wedges. As 
i result there is no need for blade re- 
facing after sharpening side and top, or 
for setting out to maintain the original 
width of the cutter. 

Cutters, designated the WAF series, 
ire manufactured with two keyways in 

hub. This permits lining up the 
de teeth on adjacent sides when two 
itters are used for straddle milling 


n parts. It also permits interlocking 
two or more cutters of the same OD 
when they are used together 

Widths range from “°g, to 1 in.; 
liameters range from 4 to 16 in. Cutters 

z-in. wide and narrower are made with 
extended hubs, providing additional key 


nt shearing while cut- 


l rrations allow setting 
lade taining width. Radi- 
il set-out, { diameter maintenance is 
in increme Mg in., the pitch of 
the serrations. Replacement blades and 
wedges are carried in stock 
Goddard & Goddard Co.. 12280 Burt 

td.. Detroit 23. Mict T-3-52 
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2 AW EINUES 


TO COST REDUCTION 


with the “ALSOP METHOD” of 


SUB=MIGROM FILTRATION 


The following cost reductions are substantiated by "in shop”’ tests:* 


Increased production 

Improved finish and controlled accuracy of work pieces 
Reduction of coolant waste 

Elimination of systems cleaning 

Abatement of dermatitis in workers 

mproved machine cleanliness 


Prolonged accuracy of tools 


PMP SS ee 


Longer tool or abrasive wheel life expectancy 


ba 


Reduced wheel loading and wheel dressing 
10. Maximum recovery of precious (diamond) swarf 
11. Reduced swarf handling and shipping costs 


12. Reduction in parts cleaning costs 


The “ALSOP METHOD” of sub-micron filtration on 
coolants, cutting oils and hydraulics is obtained with 
compact—large area—volume capacity units. 


May we have our representative call and discuss a trial 
demonstration in your plant? No obligation of course. 


A request on your letterhead 
will open these avenues for you. *Engineering 


Bulletins 


ALSOP 


snomnsenine CORPORATION 


1303 HOLLIS ST., MILLDALE, CONN. 
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CONTROL is first! Now-one step 
static control with switching reactors 





‘ a “ : 
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Reliability begins with CONTROL. 


VISION OF MAGNETICS NC 
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WET notes 


Collection Program Inaugurated 
To Gather Engineering Research Abstracts 
{1 campaign 





acquisitions 


Directors 


expansions 


In a major expan: f its Met ey will ‘o changes x: corporate changes 


Boards of 


Negotiations ar 
Eclipse Fuel Engineering as it the cor 


lireéa ex 


Agreement 


ne Whe 
3 "14 


Whirlpool Corp 
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THESE POINT 
TO PROFITS 


More production profit is yours with 
Hanson-Whitney’s “finished after harden- 
ing” Process Taps. This exclusive H-W 
process brings laboratory standards of 
accuracy and finish into standard tap 
manufacturing . . . gives you maximum out- 
put per tap with cleanest, finest threads. 


You get still more opportunities for cost 
reduction with Hanson-Whitney develop- 
ments, such as the new Hi-Spi 52 tap. This 
unique 52° spiral flute tap solves chip 
removal problems . . . taps titanium, stain- 
less and other hard steels. 


Call your Hanson-Whitney field specialists 
for practical, one source solutions to all 
your threading problems. And you can 
count on H-W Distributors across the coun- 
try for fast service from complete stocks. 


Write for catalogs. 


Hanson-Whitnev 


COMPANY © 
Division of Toe Wuitney Cuain Company 


303A BARTHOLOMEW AVE., HARTFORD 2, CONN. 


TAPS + THREAD GAGES + HOBS + CENTERING MACHINES THREAD MILLING MACHINES AND CUTTERS 
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Blvd., Chicago. The newly formed or- 
ganization now will be identified as 
Federal-Bryant Machinery Co. Spencer 
B. Booz, former president of Federal 
Machinery is president of the new firm 
while Charles B. Tansley, former presi- 
dent of Bryant Machinery will serve as 
vice-president and sales manager of the 
machine tool department. Mr. Booz is 
a member of ASTE’s Chicago chapter 


Through an exchange of stock, Con- 
trols Co. of America has acquired Heth- 
erington, Inc. Announcement of the 
transaction pointed out that the acquisi- 
tion brings to Controls Co. a well estab- 
lished new line of precision switches and 
an entree into the aircraft, missile, elec- 
tronic and computer fields as well as a 
manufacturing plant, sales headquarters 
and distribution facilities in the west 
coast market 

Y - & 

Business of National Malleable and 
Steel Castings Co. has been broadened 
into the nonferrous field through ac- 
quisition of Grand Rapids Plating Co 
and its subsidiary, Grand Rapids Die 
Casting Co. No changes in operations 
or personnel are foreseen. 


Park Tool Co. has been purchased by 
Minnesota Rubber Co. The transaction 
involved the total assets of Park which 
now will be merged with the parent or- 
ganization and its facilities used to ex- 
pand the capacity of Minnesota Rub- 
ber’s tool and die division. 


new activities 


Activities of Dana Corp. have been 
expanded to include the aircraft and 
missiles fields. An aircraft department, 
recently established at the company’s 
Pottstown, Pa., division, is producing 
universal joints and drive shafts used 
on jet aircraft. At the Parish division, 
preparations are under way to produce 
the power plant for the Army’s artillery 
guided missile. 


Jarvis Corp. recently opened two 
new plants in Connecticut. The Port- 
land plant will handle specialized ma- 
chining for the aircraft industry. The 
Guilford facility will produce food 
processing equipment for the meat in- 
dustry. 

Vv V Vv 

A research building to process rep- 
resentative quantities of customers’ ma- 
terial, thereby establishing and proving 
technique, quality and production avail- 
able on the company’s machine tools, 
was opened recently by The Hill Acme 
Co. of Cleveland. The new facility was 
purposely located separate from the 
main manufacturing facilities so that 
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development and 


might 


work 
machines 
without interrupting normal production 
schedules in the plant. 


experimental 


be conducted on new 


Work is under way on a new $1-mil- 
Palatine, Ill., a suburb 
leased by Elgin Na- 


as headquarters and 


in 


ion pro ect 
ot Chicago, to be 


Watch Co. 


combination 


tional 
development production 
plant for its Micronics Div. Occupation 
of the new structure Is expec ted by Sep- 

mber ] 


transferred 


About 100 employees are to 


be trom 


division 
facilities and headquarters in Elgin, and 


present 


about 200 new division personnel will be 
ae 


i! i 


for the plant 


Oakite Products, Inc. has established 
two new divisions in their field organiza- 
tion. Rochester will be the headquarters 
new Upper New York State Div 
with Walter G. Sittmann, former Pitts- 
burgh division manager, as its head. A 
Mid Div., with Dallas 
representative Victor | saltzell = in 
een set up in the Common- 


vealth Bldg. in Louisville. Ky 


lor the 


Sout! former 


charge, has | 


Research and development facilities 
for the West Coast section of Elgin Na- 
tional Watch Co.’s Micronics Div. have 
been established at 21001 Nordhoff St. 
Calif. The 


represents a more 


Chatsworth (Los Angeles). 


. - 
20.000 sq ft structure 


in $450,000 investment. 


new companies 


Formation of The Baker Industrial 
Truck Div. and the dissolution of The 
saker-Raulang Co 
by Otis Elevator Co 


erations are expected 


has been announced 
No changes in op- 
Eugene Caldwell. 
Baker-Rauland 
of the 


formerly president of 


ral manager new 


A jointly 
Filter 


owned company, Olin 
U.S.A., has been 
Mathieson Chemical 
uno Engineering Corp. for 
and of Micro- 
id 


Corp : 
Oli 


sale 


ure 


engineering staff 
as C Stellarator 
n established by Allis- 

ilmers Mfg. Co. and Radio Corpora- 
ion of America to design and build a 
ad- 


to controlled thermo- 


A combined 


ganization known 


or- 
A s. 


iates has bee 


facility at Princeton University for 
vanced research ir 
nuclear reactions. The two companies 
to carrv out the project were selected 
by Princeton the Atomic Energy 
Commission. Work is in connection with 


AEC red 


and 


which has 


sponso program 


Mareh 1958 


the objective of exploring means to 


harness nuclear fusion for 


energy ot 


peat eful pur pose = 


moves 


Headquarters for 
chinery Co., 


Rutherford Ma- 
of Sun Chemical 
Corp., has been moved to 401 Central 
Ave., East Rutherford, N.J. Sales and 
service 1 as well as the manu- 


located at 


division 


per sonne 


facturing plant the new 


address. 


Headquarters Aircraft 
Corp. has been moved into new struc- 
ture at G 


Dallas. Prio 


lemco 


Texas. suburb of 


est iblishing its own 


100.001 


Naval 


edge ot Dallas. 


) sq ft 
mpany ho 
tacility 


The | 


was 


Reserve 


corporate headquarters 


ised in the U.S 


on the weste 


1oUuUSsINg IS jolne 


to the new Engineering Center 


new offices 


Zagar, Inc. has opened a Detroit 


hice at 
Mich 


district 


A di 


by Titanium Metals Corp. of 
in the Exchange Bank Bldg 


Tex as 


the So 


1007 E 
Jack T. 


manager. 


Third 
Meve 


strict sales office 


to serve the ne¢ 


uthwest 


St.. Roy 


r was 


has been opened 
(America 
in Dallas 


ds of industry 








Heavy duty attachments 
increase versatility 
of dependable, low-cost 


Heavy Duty Vertica 
Milling Attachment 


ne 


ria 
a 


2a of 


“THE MOST MILL FOR THE LEAST MONEY" 


A full line of attachments and accessories offer 


outstanding flexibility for all types of milling 


operations. . 


Make your own comparison of 


99 


. with GREAVES MILLS. 


specifications of 


Greaves and 7 other leading milling machines. 


deavy Duty Offse 
Vertical Milling Attachment 


with 


GREAVES MACHINE TOOL CO. 
2303 Eastern Avenue, Cincinnati 2, Ohio 


Send Comparison Char 


of GREAV 
Send 





NAME 
FIRM 
ADDRESS 
CITY 


FOR F 


RTHER 


information 


GREAVES MILLS. 


t. I will make my 


ES MILLS with other makes. 


on 


NFORMATION, USE READER SERVICE CARD 


Attachments and 


TITLE 


ZONE 


INDICATE 


Extra size table 
34” travel optional 
at extra cost. 


own comparison 


Accessories for 


STATE 


A-3 








the coolant that does 


Use more jobs at less cost! 


MIAMIIKLEER 


Reg. U.S. Pat. OF 


The Odorless Synthetic Coolant and Rust Preventive 








@ These are the jobs HAMIKLEER does 
and these are the reasons why it will 
lower your production costs: 











. IT REDUCES REJECTS, SPEEDS 
PRODUCTION 
HAMIKLEER allows finer surface finishes, 
always keeps the work cool, clean, visible. 


. IT REDUCES INVENTORY 
HAMIKLEER eliminates the need for and 
cost of many different lubricants since 
it can be used for practically any aqueous 
phase application. 








Metalworking plants throughout the country are in- 
creasing efficiency, reducing costs with HAMIKLEER— 
the one, all-purpose, odorless synthetic coolant and 
rust preventive for use on cast iron, hard and soft 
steels in many different metalworking applications. 


--——-SEND FOR A FREE SAMPLE____. 


To test on your own metalworking operations 


1 tt 


This testing kit is sent free to all 
HAMIKLEER users tO permit quick, 
accurate determination of dilution 
right at the machine 


HA 


HAMIKLEER, ACTIVOL, Hamicore, 4th and BRISTOL STS., PHILA. 40, PA. 


Manufacturers of 


STEELGARD, IMMUNOL 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-188 


DAvenport 4-4000 


. IT PREVENTS RUST 


—even in hot humid weather—and elim- 
inates costly cleaning operations. 


.IT WILL NOT TURN RANCID 


There are no foul odors to bother oper- 
ators and reduce worker efficiency. 


. IT REDUCES TOOL REPLACEMENTS 


because HAMIKLEER has excellent lub- 
ricity and anti-weld properties. 


. IT LASTS LONGER 


The amount of HAMIKLEER consumed 
or carried away is held to an economical 
minimum by the thin-body of the 
solution. 


. IT ELIMINATES COSTLY DISPOSAL 


PROBLEMS 


HaAMIKLEER will not pollute streams if 
oils are kept out of the mixture. 


MILLER CORP. 


Original Products and Processes Since 1936 


Service Representatives in Principal Cities 
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I. John Billera was elected senior 
vice-president of U. S. Industries, Inc. 
He formerly was vice-president and 
treasurer of the company 

\t the same time, James J. Hoffer, 
director of marketing, was elected vice- 
president of marketing 


Walter W. Finke, president of the 
Datamatic 
Honeywell 


division of Minneapolis- 
Regulator Co.. has been 
elected a vice-president of the parent 
corporation. He will continue as head 
of Datamatic 


Appointment of Donald M. Patter- 
son as vice-president and general sales 
ger of both The Motch & Merry- 
Machir and its manu- 

divisior is recently an- 

1ounced. He wa ice-president and 
sales manager of The Avey Drilling 
Machine Co. before its merger with 


Motch & Merry weather 


Robert F. West is new director of 


product engineering and Austin L. 
Stowell was named director of product 
stan Tools, division of 
The Stanley h West was 
while Mr. 
Stowell, a member of ASTE’s Hartford 


has been chief product engi- 


l 
researcn for 


formerly produ ngineer: 


James F. Connaughton, who 
was executive vice-president 
of Wheelabrator Corp., now 
is president of the firm, suc- 
ceeding Otto A. Pfaff, who 
retired that office but con- 
tinues as board chairman. 


March 1958 


director and treasurer of The 
Van Keuren Co., has been 
named president to succeed 
W. G. Van. Keuren, who re- 
tired from active participa- 
tion in the firm’s affairs. 


Announcement was made by Bendix 
Aviation Corp. of the appointment of 
Robert S. Kinsey as director of engi 
He also 


will be respons ble for operation ot the 


neering at the Utica division 
air turbine test laboratory at the Eclipse- 
Pioneer division. Mr 

was vice-president of operations of Re 


action Motors 


} 


Kinsey prev lOUSIY 


Graflex, Inc. has announce: point- 
ment of Barry Passman as director of 
engineering of the 
ing and developn 
been vice-presid 
the firm now 


Equipment Corp 


Charles W. Sanford is 
Crouse-Hinds Co 


manutacturitr 


president 


for Phileo Co 


Pratt & Whitney Co., Inc. recently ap- 
pointed Edward E. Kirkham chief 
levelopment engineer and head of the 
experimental department of the com- 

He has been 
project engineer at Pratt & Whitney 


since 1953 


pany’s machinery division 


Vickers Inc., is 


dent, succeeding Kenneth R. 
Herman, now executive vice- 
president of the parent firm, 
Sperry Rand Corp. 


Robert A. Slater has been named 
manager of manufacturing engineering 
in the Metallurgical Products Dept. of 
General Electric Co. He was senior 
manufacturing engineer in the com- 
pany s Schenectady headquarters. 

At the same time three appointments 
were announced in the man-made dia 
mond section of the Metallurgical Prod- 
icts Dept. William K. Cordier was 

aimed manager of the diamond pilot 
plant operations; James T. Blovich 

le specialist-market develop 
listration; and N. A. Math- 


me manager of diamond engi- 


Among officers elected for Feedrail 
rp. were Albert F. Stoll, chairman 
f the board; Frank L. Novak, presi- 
lent, Alexander Hammond, executive 
vice-president, and Russell R. Stout, 


e-president in charge of sales 


At Calumet & Hecla, Inc.’s Wolver- 
ne Tube Div., R. M. Frink was made 
director of the recently established new 
products division, while E, C. Walter 
was named director of the new opera- 
tions division. Except for his military 
Mr. Frink has been with Wol- 
verine Tube since 1939. Mr. Walter 
joined the company in 1954 from 
Viking Copper Tube Co. 


service 


Robert T. Parsons, who was J. Frank Forster, former W. P. Clark, former vice- 
executive vice-president of 


president in charge of Wall 
Colmonoy Corp.’s Colmonoy 
Div., is new president of the 
company. He succeeds A. F. 
Wall who has assumed duties 
as chairman of the board. 


presi- 





ANGLgear 

















ompletel 


lubri 
I rl 


r con- 


| ] 
ocal dis- 


a 
OSI HRORARES 
® 
AIRBORNE ACCESSORIES 
CORPORATION 
SIDE 5, NEW JERSEY 
INDICATE A-3-190-1 





George A. Bryand, who has been 
president of The Austin Co. since 1940 
and its general manager since 1930, was 
elected chairman and chief executive 
officer. Succeeding to the office of presi- 
dent is Allan Austin, former vice-presi- 
sales. He will continue in 
Harold A. Anderson, 


assistant 


dent for 
> of sales 

was vice-president and 

was made executive 

vice-president and general manager 
Harold A. Hallstein, previously execu- 


company he 


ve vice-presia 


t 


at John A. Roebling’s Sons 
has made E. George Hartmann 


ce-president ot sales Previously he 


{ orp 


was general product n 
r 


pany’s Wi 
icts Div 


r of the 


e 


i 
e and Cold Rolled Prod 


Michael Gladstone was advance 


e post of g t ma f 


) dire or ot i t by the 
nent of H. Perry Smith, form- 


researc 


assistant r ot researc! 


ceeds Franz P. Zimmerli w! 


ident of Misco Preci- 


o., Joseph H. Cadieux, 


lew vice 


ngineers Inc. He will direct 
ng operations, 


any s 


ointment of Howard W. Brandt 
neral manager of its Kalamazoo 
Div. has been announced by The New 
York Air Brake Co. He has been as 
sociated with General Motors Corp. for 


, 
e past 28 years 


At Wheelock, Lov & Co., Inc. A. 
Oram Fulton, Jr. has been promoted 


ce oft y e-president to ex- 


Executive appointments elections at 
Minnesota Rubber Co. involved Robert 
R. Johnson, who became vice-president- 
engineering: E. Burke Neff, now vice- 
president—quality and cost control; 
Loren J. Sewall, vice-president-manu- 
facturing; and Richard G. Wells, vice- 


president and dir if sales 


Clifford T. Warren was 


general manager of the industrial truck 


appointed 


and hospital equipment division of The 
Colson Corp. He 


has been director of 
purchasing and 1 


Colson’s two 


Elyria plants 

















New Bite 
for POWER 
HACK SAWS 


avier 


: WITH 


. GUILLOTINE 


DuWevpd* 
PRO-SET 


POWER BLADES 


finishing teeth have he 


DuWeld 
Power Blades featur 
ly new concept in sawing 
Teeth and gullet 
identical in size but 
of set increases in i 
grees from starting to fini 
ends of the blade. Impa 
start of stroke is redu 
Metal is gradually 
displaced instead 
“hogged”’ out. Chip 
tooth is greatly reduc 
Progressive cuttir 
¢eonstant regardless of 
work piece. Every 
working tooth resulting 
more cutting action 
The chips are the pr 
tightly curled chips, gen 
by DuWeld Pro-Set Blad 


extremely 


® Guillotine 


progressively wider set teeth 


PRO-SET 


elongated triang 
examined 
showing the progressiv 
loading action 


Inder 
ind 


when 








entering teeth have ligher set 


— 
—. 


SEND FOR FREE *>—?== 
BLADE TENSIONING 
CHART —— 


DESCRIBES THE NEW SIM 
PLIFIED COUNTED TURN 
METHOD. ELIMINATES 
GIMMICKS AND GADGETS 


POWER BLADE DiVISION 


THE E. H. WACHS CO. 
1525 North Dayton St., Chicago 22, Ill 
Phone Michigan 2-4650 


INDICATE A-3-190-2 
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Apr. 16-25.  Britisy 
SHOW, Olympia Hall, Lo 
Inquiries or space 


Exhibitions Ltd., 
W.1, England 


Apr. 22-24. AMERICAN Sot 
[LUBRICATION ENGINEERS. Annu 
g and exhibit, Hotel Cleveland, 
Mar. 6-7. Society OF THE PLAsTIcs CIETY. Spring meeting, San Francisco land, Ohio. Write for more data 
INpustRY CANADA, Inc. Annual Can- Calif. Send inquires to society offices, ciety office, 84 E. Randolph St., Cl 
idian section conference, Royal Con- 1155 Sixteent ; , Washington 1, Til. 
naught Hotel, Hamilton, Ont. For de- 6, D. C. 
tails. write societv office. 250 Park Ave.. Apr. 27-May 1. American CERAMII 
New York 17, N.Y. Apr. 14-18. A | IcCAN WELDING So- SOCIETY. Annual meeting, Penn-Sher 
IETY. INC. Ar I national meeting iton Hotel, Pittsburgh. Pa society ol- 
Mar. 10-20. University or ILLINOIs ind welding show with ASME confer- fice, 4055 N. High St., Columbus. Ohio, 
llth annual short course in Quality ence. Statler and other hotels, St. Louis, can give further information 
Control by Statistical Methods, offered Mo., Write to society headquarters, 33 
by University’s College of Engineering W. 39th St.. New York 18, N. Y. for May 1-8. AMERICAN Society oF Toor 
with cooperation of Div. of Engineer- more details ENGINEERS. 6th annual meeting and 
ing Extension at Urbana. For further 
information write to Prof. John 
Henry, Room 205, Mechanical 


neer Laboratory, University of 





nois, Urbana, II 


Mar. 12-14. Pressep METAL INstTITUTI i - : Figs 9 ea. 
Spring technical meetings, Sheraton- >» | goat Make 
Cadillac Hotel, Detroit, Mich. For de- tt a 

| ¥ > “7 4 : ‘ be 
tails write to institute office, 3673 Lee 


20. Ohio 


Mar. 16-22. AMERICAN Society or ME- | e ° 
CHANICAL ENGINEERS. Nuclear congress, ge : 

International Amphitheatre, Chicago, saaee , bed 

Ill. More information is available from 


society ofhce »9 A\e 30th kes New 


York 18, N. Y, DUAL MANIFOLD, VACUUM 
Mar. 17-18. Steet FouNnpers’ Society ; ° LEAF TYPE FILTER 


oF America. 56th annual 
Drake Hotel, Chicago, Ill. Request more 


from society headquarters, 606 


Terminal Tower, Cleveland 13, Ohio. 


Mar. 17-21. ENcineers Joint Counc 

Nuclear Cor 

al groups, International Amphithe- 
and Palmer House, Chicago, III 
information address congress man 

. American Institute of Chemica 
gineers, 25 W. 45th St.. New York. 


int it 


ress, sponsored by 30 na- 


Mar. 26-28. Society oF THE PLAsTICs 

TY nn ) 7a . ’ » 
INnpustRY, IN¢ Annual Pacific Coas @ Developed to handle heavy solids vol- taminants and solids blown from filter 
El Mirador Hotel 


Direct inquiries 
es 950 Park Ave wet type dust collectors. Leaf type filter filters while the other backwashes 


ume and continuous filtering operation on elements during backwash. One manifold 


elements have greater filter surface area, Units available 5 to 1000 gall 

permit high filtrate flow. Two expeller minute on water. Multiple units used on 
« i) ed ' 7 - 
Mar. 26-28. ILuinois INSTITUTE Of flight systems remove foam borne con- larger capacity requirements 

TECHNOLOGY (merican power con- 
ference Hotel Sherman. Chicago. For WRITE FOR NEW LITERATURE ON DUAL MANIFOLD FILTERS 
i to conference director 
holzer, mechanical en- 
tment, Illinois Institute 
Technology. 3300 Federal St.. Chi- 


igo 16, Ill 


—First in Filtration Advancement 


INDUSTRIAL FILTRATION COMPANY 
, ' 20 INDUSTRIAL AVENUE 

Apr. 13-18. American CHEMICAL So- LESANON, INDIANA 

FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-1 
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PNEUMATIC CYLINDER PISTON RODS 
GROUND TO .0005 TOLERANCE WITH... 


BERG 


_ » 
“aN 


Wwe 

















CENTERLESS BELT GRINDER 


FREE! ooniet of 
Abrasive Belt Gr 


ENGELBERG Beiter 


931 WEST FAYETTE STREET SYRACUSE 4, NEW YORK 


FOR INFORMATION, USE READER SERVICE CARD: INDICATE A-3-192 


tries. Send f 


192 





May 5-9. Ameri 
Nc Directors. 14th annual « 
Sheraton-Park Hotel. 


For 


AN SOCIET 


ASTD. P 


May 26-30. American 
ASSOCIATION. Natior 


Colise 


State University, University Park, Pa 


for details 


June 9-12. Natrionat MartTeER! 
Hanpbunc Exposition. Publi 
torium, Cleveland, Ohio. Contact ex- 
ion managers Clapp & Poliak, In 
341 Madison Ave.,. New York 17, N.Y 
June 15-19. American Societ 
MECHANICAL ENGINEERS 

meeting, Statler Hotel, Det: 

For details, write society headquarter 


29 W. 39th St.. New York 18. N.Y 


June 15-28. Matertat Han N 
TRAINING CONFERENCE, Industrial M 
agement Center. Lake Placid Club. Es 
County, N.Y. James R. Bright 
jirector, Industrial Management 
ter, 56B Robbins Rd., Lexington, Mass 


can answer inquiries 


i 


Ler 


June 22-27. PENNNSYLVANIA STAT! 
University. Seminar in creative 
gineering. For more facts, contact Prof 
Maurice S. Gjesdahl, Extension Co 
ference Center, The Pennsylvania State 
University, University Park, Pa 
June 22-27. AMERICAN Sos 
TESTING MATERIALS. Annual 
and apparatus exhibit. Hotel 
Boston, Mass. Society office, 1916 Race 


St., Philadelphia 3, Pa. can give data 
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Film Explains 
Elements 
Of Bending 


yf particles to a ing test 

1/100th the di- amount of 

human hair) i showed that t 

Sturtevant Mill tension was reduced considerably by 
a a osah ¢ 


with no mov- presence of notches and low tempera- 
tures. 
Perfect 
Pulverization 
lea amide Technique 


4 ny} 





to perfect methods 
rrding to Sturte- 
an, William T. 


because behavior 


lispersions and blends can 
msiderably more effective 
nicron size particles. 
took place in Micronizers 
yperate on the principle of super 
of particles produced by 
mpressed air or steam. This 


‘tion causes violent impact of the par- 


sles and results in fine pulverization 


tie : - 
\ / S 
ithout attritional heat. 
For pulverization, material to be proc- / é qs qs Cis 


essed is introduced into a shallow grind- 


ng chamber. Adjustments of either or 


both feed rate and volume or pressure | % ; pee x 

of the grinding fluid maintains product wy tw ur a ep On a 
iniformity in the desired size range : . 

ily fine material is col- 

cted and classified at the center of the 

chamber, while centrifugal 

created by the high-speed jets 

is to keep coarse particles the 

iding zone until they are reduced suf- 


ard to the point of 


etiects of notch geometry 


he 
id low temperature on titanium by the 


National Bureau of Standards has re- 


an evaluation of the deforma- 
metals 
ment of 


Titanium 
Characteristics 
Studied 


and duc- 
~haracteris- 


an an- 


ACCURATE BUSHING CO. 


443 NORTH AVE., GARWOOD, N. J. 





READER SERVICE CARD; INDICATE A-3-193 
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~ 
rade 


iterature. 


for free booklets and catalogs—use convenient request card, page 171 


Precision Measurement 
hed, accurate and easy-to-u Concise, 6-page article, “Guide to Op- 
tical Me suring” 


honing essentials of precision measuring and 


pil 


Honing Computer 
A sim 


, on fundamentals and 


Other data nspection, discusses differences betwee 


al and mechanical inspection in- 


a 
ruments; also offers information to aid 


] 


movai and selecting proper instrument for spe 


also mav > gath- cihe mspection work 
mputer. C. Allen Ful- company letterhead direct to Opto-Met- 
First National Bank Bldg ric Tools, Inc., 137 


Ohio L-3-1 York 13, N.3 


Request only on 


\ iri k st New 





SEE US AT BOOTH 909 ASTE EXPOSITION, MAY 1-8, PHILADELPHIA 
Convenience e Economy e Efficiency ¢ 


Windia" SEIBERT 


FLOATING 
HOLDER 


Peren Apowed Fer) 


LIEVED KEY 


SEISERT THREADED 
SHANE — precision 
ground te insure 


O84 Sdiusrment 


Fast Change Pre-Setting Collets 
Reduce Number of Holders Needed 


€ w Seibert Floa H er equipped 


bstan- 


EXTRA SEARING 
CAPACITY — with 
stands heavier 
mrvst leeds 


SNAP RING MOUNT 


nex 
apping counter bored | 
SEERT TREPAN 
DESIGN — clamps 
tools for close con- 
conmenty 


Heavy Duty Holder Ass 


avy du ype 


ures Long Service Life 


REAMER COLLET 


WRITE FOR COMPLETE DATA 


Get the complete story on the new Seibert 

ating der. Ask f lustrated 
specificar »¢ have a Seibert Sales 
Engineer 





* 
900 Series Ser-tock 

Compression Adyes table 

Tap Orivers Extenses Adapters 


SEIBERT & SONS, Ime. 0048 240 seers CHENOA, LUNCH 


QUALITY murtivce ORILE SPINDLE AND PRODUCTION TOOL 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-194 
194 





Optical Aids 
Pocket size. 80-page Catalog 
scribes and illustrates more 
optical components an 
ments for industry; 
control tools, war 
ported instruments 
Co., Barrington, N.J 


Crankshaft Presses 
Well illustrated 18-page ¢ atalog 


presents line of Series S straig 
rankshaft presses; separate 
cover standard construction features, ac- 
cessory equipment, press selection, spec- 
ifications and special construction. Al- 
so includes helpful charts of pertinent 
data. Indexed for easy reference. Clear- 
ing Machine Corp., 6499 W. 65th St.. 
Chicago 38, Ill. L-3-3 
Surface Grinders 

Comprehensive 28-page bulletin of 
hydraulic surface grinders is extensively 
illustrated to show features and advan- 
tages of equipment; charts give specifi- 
cations, shipping information etc. The 
Hill Acme Co.. 1201 W. 65th St . Cleve- 
land 2, Ohio L-3-4 


Abrasive Wheels 

General information on grinding ac- 
tion, wheel markings, grade, bond types. 
abrasive types, structure, grain size. 
spindles and treatments included in il- 
lustrated 30-page brochure on abrasive 
mounted wheels; also includes specifica- 
tion recommendations as well as stand- 
ard stock list and complete speed tables 
Bay State Abrasive Products Co., West- 
bore, Mass L-3-5 
Gages 

Twenty-eight page “Dial Indicator 
Service Manual and Parts List” is ex- 
tensively illustrated with exploded views 
of various gage models to enable correct 
identification of parts. Standard Gage 


Co., Inc., Poughkeepsie, N.Y. L-3-6 


Numerical Positioning Control 
Functions of numerical positioning 
control described in 14-page Bulletin 
GET-2676; gives detailed breakdown of 
three major elements—data input, di- 
rector and servo drive; also presents 
data accumulated from particular appli- 
cations on variety of machines using 
numerical control. General Electric Co.., 
Schenectady 5, N.Y. L-3-7 
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Ball Searings lescribes line of die set 
ormulae, h Illustrated with di ngs and charts ies; includes dimensior 
yn lists included it 12-page booklet, “Ball Bearing Yield ecification tables and pri: 
echnical brochure ind System Isoelasticity,” is designed > Set Co., Div. of Hars 
rhe Union Spring to assist users in application of precision Imwood Ave., Providence 
nsington, Pa instrument bearings: includes compre- 
L-3-8 hensive background data on radial and 
ixial play, axial take-up and preloading Fasteners 
Saw Blade Chart is well a elastic bearing and Fasteners, blind ind dri 
ER ay t of t soelasticity. The tools for « mer nd industrial 


isive wall chartad igned to 5 mptS 


na fy il and industrial ay 
proper saw = inbury, Col L-3-13 plications described and illustrated in 


r on eTcia ind ~ 


1” 


ai Nain Geamios 12-page catalog, Form 9-416; coy 


Die Sets an 
lab indexed for easy reference pira yf line Huck Mfg. Co.. 2480 Bellevus 
bound, 64-page Catalog 570 pictures and ve., Detroit 7, Mic! L-3-15 


special features, specifications and uses 





Cutting Tools 


Tantung Pointed 
Where y to use tantung in right 
ae oe Stee eek Se eee for you! _ 


Chemical Milling Ww hatever you want to a — steel, 
Well ne Ws or non-ferrous materials — you'l 
: , oe See an ACE “Ground-from-the-Solid 
s nted right for the job! Drills m 
uniformly hardened high sp 
tipped and solid ca 
Ground-from-the-Solid y the ACE- 


DRILLS 


Originat 


h y 


I 





Cutting Tools 
Reamers, end n 


Ke way 





Originators of Ground-from-the-Solid High Speed Steel Drills 


Taper Length Drilis Stub Length Drills “Hi-Brinell” Drills Carbide Tipped Drills 
12”-18” Longboy Drills Heavy Duty Drills Solid Carbide Drills Step and Subland Drills 
_— Hardened H.S.S. Blanks Slow Spiral Drills Taper Shank Drills 'L” and "M” Plastic Drills 
Dixie Tool Ir General Purpose Drills Fast Spiral Drills Chucking Reamers Drill Length Reamers 
\i ‘ 


company 
] } 


OoOLs 


t 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-195 
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Improved 


A BETTER 
PRODUCTION METHOD 


JF THAT LUSOL MEANS LOWER COSTS— BETTER RESULTS 


THE WORK: Grinding seals for jet engines on Heald Rotary 
Grinder. MATERIAL: Chrome and S.A.E. 8740 Stainless 
Steel. CUTTING SPEED: 1800 R.P.M. DILUTION: Lusol 30-1, 
former coolant 20-1. COST PER GALLON IN MACHINE: 
Lusol 62¢, former coolant 8¢. PIECES PER DRESSING: Lusol, 
20; former coolant 15. And Lusol made possible a 5 micro 
finish which could not be achieved with the former coolant. 


Send for 16-page 
descriptive booklet. 


ANDERSON OIL and CHEMICAL 


BOX 213, PORTLAND, CONNECTICUT 


OMPANY, INC 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-196 





Valves 

Comprehensive characteristics and 
data useful in selection and application 
of oil, water and air valves presented in 
56-page Catalog 58-59 illustrated by de- 
tailed cross-section drawings. Separate 
sections contain graphs determining 
means of calculating pressure drop, dis- 
charge and velocity of liquids, a prés- 
sure conversion chart, and summaries of 
probable causes and remedies of diffi- 
cult maintenance problems. Barksdale 
Valves, 5125 Alcoa Ave., Los Angeles 


58, Calif. L-3-16 


Tool Sharpening 
Four-page Bulletin LT-6 explains how 
Profilometer increases tool life through 
accurate measurement of tool finish; of- 
fers case history report to illustrate the 
points made. Micrometrical Mfg. Co.. 
345 S. Main St., Ann Arbor, Mich 
L-3-17 


Surface Plates 

Illustrated 64-page technical manual 
describes manufacture of Microflat 
black granite surface plates and inspec- 
tion accessories; tells how the plates are 
made, how they are lapped to extreme 
accuracy and how it is guaranteed. Col- 
lins Microflat Co.. 3249 W. El Segundo 
Blvd.. Hawthorne, Calif. L-3-18 


Carbide Tools 

Illustrated 32-page catalog offers in- 
formation on line of carbide drills, 
reamers and end mills describing their 
uses, construction and advantages, and 
including table of dimensions for each 
tool. Technical data section ¢cO¥ers 
properties of metal cutting carbides. 
particular advantages of different types 
of carbide, twist drill applications, re- 
sharpening information, opefating sug- 
gestions, etc. Request only on company 
letterhead direct from Greenfield Tap 
and Die Corp., Greenfield, Mass 


Toolholders 
Technical Bulletins 1357, 1457 and 
1557 give data on family of toolholders 
for company’s 55-deg diamond shaped 
throw-away inserts; dimensions, charac- 
teristics and suggested uses are included 
for these holders designed for plunge 
turning and facing, and tracer lathe 
operations. Wesson Co., 1200 Wood- 
ward Heights Blvd., Detroit 20, Mich. 
L-3-19 


Drilling Machine 

Photos and engineering drawings il- 
lustrate in detail the mail features of 
AF-30 automatic multispindle drilling 
machine; tables give specifications and 
other-data. Olivetti Corp. of America, 
Machine Tool Div., 42-33 Northern 
Blvd., Long Island City, N.Y. L-3-20 
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Engineering Opportunity... 


Tool 
Engineer 


: ; 

Immediate opening for a man 

with a degree in mechanical 

engineering, plus 4 or 5 years 
3 : 

experience in designing of 

tools for short run production. 

Should be able to design sim- 

ple and complex tools using the 

most practical methods. Indi- 

i RS 
vidual should have experience 
| 
in tool planning operations, 
1 tt I 
and the ability to solve shop 
1 

problems. 

Link Aviation is located in 

beautiful upstate New York, 

hz agit be Hts 

las an excellent benefits pro- 

gram and promotional possibil- 

ities for those who qualify. The 

area offers pleasant living in 

attractive surroundings, with 

ample housing available. 

77 ' 4 
For additional intormation or 
to arrange for a personal inter- 


view, please submit resume to: 


Kenneth T. Viall 
Manager of 
Engineering 
Employment 














LINK AVIATION, INC. 


BINGHAMTON, NEW YORK 








March 1958 


Metal Forming 


For many years, it has been the tradi- 
tion of the editors and publisher of the 
German periodical Werkstatt und Be- 
trieb to publish reports on machine tool 
exhibitions. The first report, which ap- 
peared in 1868, covered the exhibition 
held in Paris, France. Since the estab- 
lishment of the European Committee for 
the Cooperation of Machine Tool Indus- 
tries in 1950, this magazine has pub- 
lished some 1100 pages, including more 
than 3500 illustrations, in conjunction 
with the five machine tool shows held in 
Europe since 1950. 

A comprehensive report on the pres- 
ent status of European machine tools 
for cold forming processes appeared in 
the December 1957 issue of this maga- 
zine. Written by G. Oehler, the article 
is entitled: “Der Heutige Stand der 
Maschinen der Umformtechnik.” Me- 
chanical presses, hydraulic presses, 
bending presses, shears, spinning ma- 
chines, upsetters and others are covered. 
The report is based on the machines ex- 
hibited at the 1957 Machine Tool Show 
at Hannover, West Germany. 

Open front eccentric presses of many 
designs were shown at Hannover. One 
eccentric table press is equipped with a 
rotary table for 8, 12 and 16 positions 
\ small eccentric press has a ram exert- 
ing only up to seven tons force. Both 
the length of the stroke and the height 
above the table of another press of this 
type can readily be adjusted. 

Among the other eccentric presses il- 
lustrated in the article is a machine des- 
ignated as a press “without uprights.” 
The machine has no flywheel or clutch 
and can be operated by foot switches o: 
double hand lever. Pressure gages make 
it possible to see whether the machine 
is equally loaded at both sides. An in 
clinable press with hydroform tools and 
a hydraulic accumulator is also men- 
tioned. 

A triple-acting deep-drawing press 
features the two-point suspension princi- 
ple and can exert a force up to 400 tons 
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SWIVEL TOGGLE 
SHOE CLAMPS 


creel! 
Stays Oe/ 


U.S. Patent 
No. 2,724,297 


CUTAWAY VIEW OF SCREWZON 
shows the spring insert 
in each pad. This holds 
the screw on, but per- 
mits free swivel action— 
8° in any direction. 8° in Any Direct 


Low in Cost! Easy to Use! 


On Any Stock Screw 
NO MACHINING NECESSARY 
The new SCREWZON Swivel Toggle 
Shoe Pads are the simplest, cheapest, 
most satisfactory clamps available 
anywhere! They can be used on ANY 
SCREW, standard or stock (flat end 
screws preferable). No machining nec- 
essary — NO altering! Pads can be fitted 
in any mechanical jaw that is actuated 
by screw pressure. The new, patented 
SCREWZON Pads will save you time, 
trouble and money. Order today! Spe- 
cial applications quoted on request. 


HEAT TREATED—BLACK OXIDE 


SOFT—CADMIUM PLATED 


Ask for “SCREWZON BULLETIN” 


Write for YOUR COPY! 
FREE CATALOG 


Of All Standard Components 


STANDARD PARTS CO. 


1012 BROADWAY « BEDFORD, OHIO 
INDICATE A-3-197-1 
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tor di iwll 


the shortest route to MORE PROFIT “eal - willie am ae ss 
ee saree epee 


cussed is equipped with a directional 


ome produce MORE in 1958! apparatus and feeding device. The sheet 


strip moves straight while the tool moves 
If you can reduce costs while producing more, ena It is claimed that in this way 
the job is twice as easy. This is where PEECO _ — simplified and that the 
can help. ine ti rees are reduced when the 
machine is runing tast 

Several automatic punching machines 
were equipped with a bottom drive. The 
drive shaft is so located that clearances 
in the bearings cannot accumulate, thus 
preventing jolts during punching 

{ toggle-lever press of Belgian design 
can exert up to 1000-ton ram force. A 
high initial force can be combined wit 
a low velox ity of the plastic flow of the 
material on a press of compact desig 
utilizing the long-stroke principle de- 
veloped by the builder of the machine 

Details of the design of shears are also 
found in the article. Among these are a 
gap adjustment, a drive-and-stop 
device, a brake adjustment, etc. 
mechanically driven, almost entirely en- 


closed, plate shear is likewise illustrated 


Ceramic Tools 


'zo-ancuvuo7 


factured by 
panies and 
author clain the 


} 
aiuminun 


> title 
is “Oxydkeramische Schn 
mit ihnen Bestuckte Werkze 
ean development of cer 

ic tools for the machining of r 
not start before 1957 It now 
throw-away and other forms of ti) 
cluded in the article is a table with data 
for comparing the physical propert 
of ceramic tools with steel and carb 


rhe “softening” temperature for ceram- 


ics is 2730 F as compared with 2000 to 
2200 F for carbides and 400 to 900 F 
In every case illustrated above, as well as in hundreds teel. Compressive and bendit 
of other examples, PEECO successfully helps produc- trengths are less for ceramics than for 
tion men reduce their costs by producing more—auto- carbides. Test data on European ce 


i s are also discussed in the arti 
matically. ramics are al discu 1 in the arti 
If your equipment, machinery, production or assembly Reboring of Cylinders 
line is mot now using parts feeders the chances are isl deetiliaielieain: atlemiindl be 
your costs are too high. Let a PEECO Sales Engineer asain: nels in: ieee taille, Ais cna 
give you the facts. He'll gladly help you without ob- inte existence after Wesld Wax Ti. The 
ligation. Write for literature and name of represent- first publication of the Faculty of Me- 
ative near you. chanical Engineering of the Israeli In- 
stitute of Technology recently appeared 
THE WORLD'S LARGEST EXCLUSIVE MANUFACTURER OF VIBRATORY PARTS FEEDERS Phe pte : ithor, M. Ehrenreich, who 
studied tool engineering in Central 
Europe, has investigated the surfa 
BCO pivision.... automation pevices, wc sh of automotive cylinders togethe 

/ . Der. 

32nd 4 BRANDES STS., ERIE, PA. © PHONE 4-6329 \ The authors indicate that strin 
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» it is not only accuracy 
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Superfinishing of Bearings 


The low roughness cross-hatched pat- 


ng has great advantage 
bricants in plain 


in anonymous 


hines tor fh 
gs, the fine 


cross- 


» the 


esses and 

g are deter- 
f cutting 
the vari- 

ot deforma- 


nd torsion 


that the 


Mareh 1958 





ail 


PROGRESS — 
REPO 





CASE HISTORY *17 
WESTERN ELECTRIC CONTROL MANUFACTURER 


OPERATION Removing fin burs left by com 
pacting die. 
MATERIAL Plastic resistors 
SPECIAL SPEED- FEED 16,000 r.p.m 
DRILL PRODUCTION 3 weeks per Solid Carbide 


125" diameter tool. Only one day for H.S.S 
ts ‘ drill 





CASE HISTORY *22 
MIDWEST AIRCRAFT MANUFACTURER 


OPERATION Routing an assembly. 
MATERIA Fibe & hard aluminum 
. SPEED-FEED 20,000 r.p.m., hand feed 


cU U : = R > 
P 154 PRODUCTION Solid Carbide production 100 
ertes 0 times that of H.S.S. tools. 





CASE HISTORY ‘35 
LARGE MACHINE TOOL MANUFACTURER 


OPERATION Interrupted 1.0 
removal .006 

MATERIAL ——H.S.S. Rockwell 

SPEED - FEED 

PRODUCTION 


THE ATRAX COMPANY 


Newington 11, Connecticut 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-199 











Thor multiples are custom engineered to your : Seen = emnaees 
: ’ : . iy . Boston + Buffalo 
order. Any assembly involving two to 22 fasteners Cincinnati + Cle 
, > . . Denv er 
can be completed faster, more efficiently—with A eT 
great labor savings. Product or pattern is no prob- kas Hagen » Miwa 


Nework «+ Long Isic c 


no 
3d 


lem. Write today for Thor’s complete automation Philadelphia Pittsburgh 


Richmond « St. Louis 


manual on multiple fastener settings. Thor Power ak iii Mectite 


Tool Company, Prudential Plaza, Chicago 1, II. 24 Toronto, Canada 
. Export Division, New York City 


THOR POWER TOOL COMPANY, CHICAGO 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-200 The Tool Engineer 





Achieving 
fine 
tolerances 


in tracer-controlled contour machining 


By J. M. Case 


Superintendent 
Mechanical Operations Div. 
Union Carbide Nuclear Co. 


Oak Ridge, Tenn. 


Lied 


Fig. 1. Test setup using an autocollimator with reflecting mirror to check devi 


ation of tracer lathe components. 
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Job-Proven 


Leaders 


FOR AN 
ECONOMICAL 
APPROACH TO 


INCREASED PRODUCTION 


Through continuous research and job 
testing, Crafts is able to provide con 
sistent precision quality for increased 
efficiency at lowest cost. Of course 
Crafts always dependable 
helps reduce costly delays toa 


| “CRAFTS Carbide Tools 
Prove Themselves 
Time and Time Again 


IN STOCK FOR 
IMMEDIATE DELIVERY 


service 





Carbide Tipped 
Cut-Off Blades 








Versatile 

LAY AWAY 
Clamped-On 
Carbide 
Circular 











Send Today for FREE CATALOG 
“Complete Carbide Tooling for Auto- 
matics”. Describes Crafts’ newest 
time and money-saving contributions 
to the tooling field. 


Arthur A. CRAFTS Company, Inc. 


601 Newbury Street 
Boston 15, Mass 


INDICATE A-3-202 





Fig. 2. 


Twin-template checking system with templates and electrolimit gage in 


operating position to simulate tracing conditions. 


facturers, hydraulic control system man- 
facturers, and other interested groups, 
we have overcome some of our problems, 
ind are able to produce within-tolerance 
parts. 
It is indicated that the key to achiev- 
fine tolerances in tracer-controlled 
ntour machining Is giving attention to 
a number of minute details. Considera- 
tions which in usual practice can be ig 
nored as trivial became highly impor- 
tant. There is a tendency on the part of 


) 


all concerned to blame either the ma- 
chine tool manufacturer, the control sys- 
tem manufacturer, the shop operating 
personnel, and the design engineer, but 
blame will not produce good parts. 
Recently, an opportunity was avail- 
able to observe and use methods for 
checking the accuracy of machine tool 
carriages and slides which were of great 
interest to us. These methods and pro- 
cedures are the most exacting we have 


seen demonstrated. and we believe that 


Fig. 3. The valve stylus is shown in contact with the template. It should be noted 
that this valve is in a horizontal position rather than in the more usual vertical 
alignment found on most conventional tracing equipment. 
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considerable gain in known accuracy 
could be achieved in machine tool build- 
g if such methods were employed. 
In one checking method, an autocolli- 
Fig 1, with reflecting mirror in 
for checking deviation from a 
ht horizontal movement which has 
ermed as “yaw.” Directly back of 


mirror is an optical level which may 


used to check the deviation from 
il or bend of the slide under mo- 
which we term “pitch.” Any rock 

of the slide called “roll” may also be 
checked with the optical level. On our 
articular machines three checks were 


tl } 


le main bed or carriage slid 


ross slide. and the tracer slice 
checks showed variations fro1 
> to slide and from machine to 
| 


1 
. Dut these variations were minute 
much less than are present on gen- 


-purpose machines. The exact 
1al amount of error that is tra! 
ed to the part is difficult to calculate 
s time. In some cases. an error 


cancelled by the error 


H mwever,. we believe 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


’ | 
LLLCKR 
I disks were ground to- 
luplicate 
, : ' 
has been places 


represe nt 


template 
follows the other di 
rest. The deflection of the indicator was 
measured with 
recorded. The re 
cate that a <« 


measuring th 


1 electrolimit 


nachine either 
1 
checkpoint ad 


has considerable advanta 


and try method where expensive 
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THREAD 


Die 


ROLLING 


MACHINE 


HORIZONTAL TYPE 





for Both In-feed and Thru-feed Rolling 


The use of highly skilled setup and oper- 
ating personnel is not required, because of 
the simplicity of operation and of change- 
over from one job to another. A cam- 
actuated head feeds the dies into the work 
and a fine micrometer adjustment provides 
for accurate final sizing. Can be used for 
manual, semi-automatic or completely 
automatic feeding. 

Supplements widely used Reed cylindri- 
cal die thread rolling machines of the three 


REED ROLLED THREAD 


DIAMETER 
CAPACITIES 


In-feed - up to 2 inches 
Thru-feed - up to °4 inch 


Is. 
RESD) 


ih 


© 


DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
WORCESTER 1, MASSACHUSETTS, U.S.A. 


Sales Offices in: Buffclo, Chicago, Cleveland, Compton, Calif 
Houston, Indianapolis, Milwaukee, Montrea 


Denver, Detroit, Englewood, N. J 
New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 


TRM-166 
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ELECTRO-DYNAMIC BALANCING MACHINES 


cing Machines 


ages of speed 
of operation 
dynamic of 

irts (1) in a sir 
) without adjust- 


ck Electro-Dynam 
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accura 
1utom: 
tlance on rotating | gic 
than a minute, (2 
(3) without 
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Versatility Choice of either 
a component meter for 
predetermined correctior 
spots, or a Vectormeter for 
any angular 
Rotor is driven by 
belt, or com- 
, OF May run un- 
der own power. Any power 


combination possible 


correction in 
location 
drive shaft, 


pressed air 


Measuring Ranges (Rotor 
Horizontal Bal- 
ancers—from .25 oz. to 
220,000 Ibs.; Vertical Bal- 
2 Ibs. 


weight) 


from to 


nationwide sales and service of precision machine tools 
—from bench lathes to boring mills. 


COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y 





obtainable Inspect 


rait ise laboratory precision 
methods for checking. 


An inspection fixture was developed 
by the machine tool vendor to check 


trial parts for accuracy before 


the n 


the 


twenty- 


achine. The pivot bearin 
accurate to 


An 


used to measure any deviation from a 


fixture is certified 


five millionths of an inch air gage 
is 
true radius. Each machine must cut a 
radius in this tolerance and the sample 
supplied with the machine. 

Overemphasis cannot be given to the 
attention to fine details which could use 
up part of the part tolerance. Templates 
should be held as close as possible de- 
pending on the shape and toolroom fa- 
cilities 

Since many materials being machined 
are in the “hard-to-machine” category 
and are generally cut with tungsten car- 
bide tools, tool wear is still a factor that 
last cut 
with a 
light to 
from tool 


must be considered. The we 


make 


grour 


always made newly- 


is 


tool and is very avoid 


nd 
loss of accuracy on the part 
wear. 


feed 


for each material with the 


Speed and ranges have been 


worked out 
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in mind 
affect the ability of the 
Fig. 3. to 

With a 
control 


primary tact that the feed can 


tracing system, 
follow the template. 


tool 


accurately 


machine and hydraulic 


system, unless one recognizes 


that every millionth of an inch that is 
lost by the template, by measuring met 
ods, by machining procedure, 

for the to put fo 
careful and constant attention, the effort 


failure operator 


is wasted. Machine operator training is 
It 


top-flight machinist to e 


very in 
to 


:portant. is not always possible 


assign very 
pable 


In 


operation Sta- 


job, but it is necessary to assign ca 
people for the more exacting jobs. 
the 
machines 


general, improving 
bility of tl 


he will produce a 
given result with a lower level of skill 
and experience. 

The accuracy and dependability 
our new duplicator lathes appear to be 
adequate for our present requirements. 
This does not mean that efforts are not 
going to continue to increase our ability 
and equipment to more accurately dupli- 


cate parts. 

From a paper presented at the 
Contour Machining Conference 
1957, Los Angeles, Calif 


f 
ot 


Third Annual 
October 22 
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tech digests 


Jig and Fixture Design 


By Richard F. Thuma 
Supt., Tool and Maintenance Section 
Allis-Chalmers Manufacturing Co. 
Milwaukee, Wisconsin 


It may be advisable to define and 
differentiate between jigs and fixtures. 
While this is controversial, one accepted 
definition is that a jig physically lim- 
its and controls or guides the path of 
a cutting tool, whereas fixtures hold the 
part, but allow the tool to take its own 
path. As examples, a tool which guides 
a drill would be a drill jig, or one 
which guides a boring bar would be 
a boring jig. A tool which holds a part 
on a milling machine, lathe, or planer, 
etc., would be a fixture since it does 
not control the path of the tool. 

There are only two fundamental rea- 
sons for making jigs and fixtures. These 
are: to make the part at reduced cost 
and to hold dimensions not obtainable 
without tools. I believe you will find 
that all other reasons are combinations 
or variations of these. 

When jigs or fixtures are contem- 
plated, the following information is 
necessary to determine if they should 
be acquired. This includes: 


@ How the part will be made, and if on 
available or new equipment 
Ihe number of pieces to be made, now 
and for future production 
[he dimensions and tolerances 
How soon will the parts be required 
Anticipated production 
The cost of making the part without 
tools, with tools, and the estimated cost 
of the tools. 


Remember that maintenance costs on 
tools, jigs, and fixtures can exceed the 
original cost in a relatively short pe- 
riod of time, so make the tool adequate 
when it is originally designed. Give 
loading and unloading proper consid- 
eration as these costs can exceed ma- 
chining time. We must not only be 
able to get the part in and out, but 
we may also need coolant, and the 
chips must come out too. 

One of the major possibilities to re- 
duce jig and fixture costs involves the 
use of standard fixture components and 
parts. We shouldn't limit our thinking 
to only standard fixture components 
either. The advent of automation has 
resulted in the development by many 
manufacturers of units which you previ- 
ously had to make yourself. 

From a paper presented at the University of 
Wisconsin Institute on Tool Engineering, Uni- 
versity of Wisconsin, Madison, Wisconsin 


March 1958 





Stick to standards and save 


BAKER 


AUTOMATION 


Best in the long run 
Practical in the short run 


CHECK AND MAIL FOR DATA *#eeeeceseeeseseees 


BAKER BROTHERS, INC. 
Dept. TE-38, Toledo 10, Ohio 


me es a 


BAKER BASIC HYDRAULIC SLIDES 
HECK wiDTH APACIT 


WAYS 





®@eeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeee 
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preferred 


Dial Indicators... 


have contour-lapped pinion teeth for greater accuracy 


Because tooth form determines how well pinions mesh— 
Ames hardens, contour laps, and carefully inspects pinions for 
perfect tooth form and finish. The result: Pinions that mesh 
perfectly, and a complete absence of accuracy-destroying 
“play”. This extra attention to detail is typical of the Ames 
cost of Ames Dial Indicators is lower, and why so many 
companies specify Ames as “preferred”. Write today for 


complete information. 


- 


BC AMES CO 


30 Ames Street, Waltham 54, Mass. 


a. 
MANUFACTURERS OF MICROMETER DIAL GAUGES e MICROMETER DIAL INDICATORS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-206 
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tech digests 


Effective Management and 
National Security 


By Lt. Gen. S. E. Anderson 
Commander 
Air Research & Development 
Command 
Baltimore, Maryland 


These are days of scientific and 
technical urgency—an urgency brought 
to a peak by the Soviet Sputnik. Al- 
though only a scientific tool, Sputnik 
is a symbol of the Soviet threat to the 
scientific and technical lead which has 
created the qualitative superiority olf 
American airpower. 

In considering the future of our 
weapons development program, the tre- 
mendous cost of our current and future 
weapon systems, as well as their unbe- 
lievable striking power, makes it ob- 
vious, even to the layman, that the 
future weapon system inventory will be 
smaller. If we had any doubt, the im- 
pact of the current expenditure limita- 
tions has vividly brought this home. 

\ smaller inventory and the unavail- 
ability of parallel de velopments make it 
imperative that only the best solutions 
be selected for development, and these 
must provide significant increases in 
capability. There will be no second 
place in this race for survival 

To meet the scientific and technical 
challenge of the Soviets with the na- 
tional resources available to us will 
demand the highest order of sound and 
economical management. In as broad 
and complex an industry as that asso- 
ciated with the research, development 
and production of weapon systems, as- 
sociated components, and improved op- 
erating and manufacturing techniques, 
we cannot afford the luxury of reject- 
ing. ignoring or otherwise neglecting to 
make use of the knowledge and infor- 
mation which is derived or developed 
by others. 

The “not invented here” complex has 
got to go. It is an extravagance that 
must be avoided when eat h dollar. eat h 
manhour and each ounce of national 
natural resources must be applied for 
the greatest return. You in industry 
must make use of every facility at vour 
command to further the exchange of 
technical information. We can do much 
to alleviate our shortage of engineers 
if we work on different problems (and 
we have enough to go around) rather 
than duplicating each other’s efforts. 


From a talk delivered a meeting of the Insti 


tute of Aeronautical Sciences. Air Research and 
Development Command, United States Air Force 
P. O. Box 1395, Baltimore 3, Md 
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Crystal Growth May 
Explain Steel Failure 


By Earl A. Gulbransen 
Advisory Chemist 
Westinghouse Research Laboratories 
Pittsburgh, Pennsylvania 


Crystals, which grow as delicate 
plates from the surface of stainless 
steel, may explain, for the first time, 
i destructive tailure of the metal known 
as “stress-corrosion cracking. 

Stress-corrosion cracking can occul 
in metal structures which are chemi- 

illy corroded while under an internal 

applied stress, such as a pull OF 
t. It can cause complete failure of 
the structure. 

Stress-corrosion cracking can be trig- 
gered even by such mildly corrosive 
substances as steam or human perspira- 
tion; and it occurs in objects subjec ted 
only to the internal stresses left in them 
during their manufacture. Stainless 
steel pipes, turbine blades—even coffee 
urns and cooking vessels—can fail by 
stress-corrosion cracking. 

The newly discovered crystals can be 
described as submicroscopic platelets of 
chromium oxide. They form on strongly 
stressed stainless steel specimens which 
are exposed to corroding atmospheres 
containing traces of negatively charged 
chlorine atoms—more properly referred 
to as chloride ions. 

This unique crystal growth has im- 
portant bearing on the whole general 
problem of stress corrosion, for it has 
suggested a mechanism on the atomic 
scale to explain such corrosion. 

We think that this growth of platelets 
on the surface of the steel could lead 
to a chemical cutting of the metal. 
Minute crevices, therefore, might grow 
downward into the metal surface as the 
platelets thrust themselves above it. 
This may lead to concentration of stress 
at the base of the crevices and eventu- 


illy to failure of the metal. 
The experiments that led to the new 
theory are inherently quite simple, but 
extremely delicate and precise. In a 
typical experiment, a small piece of 
stainless steel wire. nine thousandths 
of an inch in diameter and subject only 
to the residual stresses it normally pos- 
sesses, IS exposed to a carefully con- 
trolled atmosphere of oxygen and water 
vapor at a _ red-hot temperature of 
1100 F 

A small disk of stainless steel, five 
thousandths of an inch thick and hav- 
ing a hole six thousandths of an inch 


in diameter, substitutes for the wire 
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There’s a 
real POINT 
in using... 


SINGLE-LIPPED 
COUNTERSINKS 


Never before has there been a tool 

like the SCHRILLO SINGLE-LIPPED 
COUNTERSINK. Its smooth chatterless 
operation in even the toughest alloy 
steels makes it indispensable for efficient 
countersinking and external deburring 
applications. The cutting edge and 
rigid radial relief control are correctly 
designed for fast, clean cutting. 


Produced of specially selected High 
Speed Steel and heat treated in 
our own plant to assure uniform 
hardness, this exclusive SCHRILLO tool 
comes in 7 body diameters, each in 
your choice of standard 60, 78, 82, 90, 
100, 110 or 120 degree angulations. 


This is another in the great family of 
quality products made exclusively 


See CetrNmeae, 


for the tooling and gaging industry 
by SCHRILLO. 


TOOL NO. SIZE SHANK 





$2.0 
~ 

$2.5 
$3.5 


4 
4 


$5.2 
l $6.3 
(When ordering, specify angulatio 


SCHRILO 


AERO TOOL ENGINEERING COMPANY 


LOS ANGELES 46, CALIFORNIA, U.S.A. 








w 


ow 
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some experiments. After corrosion 


by the hot atmosphere, the wire or disk 
is examined and photographed with the 
electron microscope. The pictures which 
result are startling 

Using very pure 


oxygen and water 


vapor, the surface of a typical sample 


of stainless steel erupts with billions 
de “whiskers,” Fig. 1. Only about 


ne or two millionth of an inch in 


thickness, these whiskers grow to a 


height 300 or 400 times their diameter 


six billion per 
urtace These 


in be visualized Dy nagin- 


built to a 
eight of 1000 feet. The vast number 


a three-toot chimney 
of whiskers on the metal surface is ap- 
parent when it is realized that the aver- 
age human head of hair contains only 
about 100,000 hairs. 

Completely unexpected changes oc- 
cur in this crystal growth simply by 
prestressing the stainless 
adding only the slightest trace—less 
than five parts per million—of chloride 
ions to the atmosphere. 


steel and 


Instead of long thin filaments, we dis- 


cover rows of thin, upright, 


parallel 





nder on radial dr gues 


DI-S Gr oring sect 


hard spot on be 


...even when needed 
only a few times 
per year! 


With the Onsrud D1-S Hole Grinder 
; can do precision grinding in 
your own shop. Designed for 
nting on lathe, milling machine, 

orer or drill. Air turbine mo- 

irive gives ¥, HP, 50,000 RPM 
grinding speed. A precision built 
unit throughout with vernier scale 
for adjustment to 0.0001”. For 
grinding holes up to 2%,” diameter 
. . or up to 4” with adapter plate 
With the D1-S you can do preci- 
sion hole grinding in your own 
shop and control quality to 
your own standards at considerably 

"lower cost. Experience shows it 

pays for itself, even when used only 

a few times a year. For complete 
information write for Bulletin 1126 


N onsrup 


MACHINE WORKS, INC. 
PORTABLE TOOL DIVISION 


3914 Palmer Street ¢ Chicago 47, lilinois 


here’s the way 
to cut costs 
in hole grinding 


D1-S 


HOLE GRINDER 
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Fig. 1. Oxide whiskers grow on sur- 
face of stainless steel when it is cor- 
roded at high temperatures by pure 
mixtures of water vapor and oxygen. 
The whiskers, shown greatly enlarged, 
are less than one-thousandth inch. 


Fig. 2. Delicate sheets of crystals erupt 
from the surface of stainless steel in 
corrosion studies. Growth of the 
erystals may cut tiny canyons into the 
surface of the metal and lead to 
stress-corrosion cracking. Crystals are 
120 millionths of an inch high. 


plates growing along a definite crys- 
tallographic direction, Fig. 2. 

Under the electron microscope, these 
crystals are easily penetrated with a 
60,000-volt beam of electons, placing 
their thickness at half a millionth of an 
inch or less. Analysis shows them to 
have the characteristic structure of an 
oxide of chromium, Cr.0,. Chromium 
is a metal normally present in stainless 
steels, and each tiny plate appears to 
be a single crystal of its oxide. 

For some time scientists have know! 
that the chloride ion is a major factor 
in producing stress-corrosion cracking 
of stainless steel. It would now appear 
that chloride ions could stimulate the 
growth of these unique, plate-like crys- 
tals in a strongly stressed metal, which 
growth might result in cracking and 
the ultimate failure of the steel. 

From a paper presented at the Second World 
Metalturgical Congress, sponsored by the Amer 


ican Society for Metals, 7301 Euclid Ave 
Cleveland 3, Ohio 
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Look ot New Britain's 


new automatic 
bar machines 


The widest range of spindle speeds 
among machines of comparable ca- 
pacity and accuracy. 


Look at New Britain's 


exclusive 
chucker arms 


All the ruggedness of a cross slide, 
but with two-way motion for cut- 
ting O.D.’s, I.D.’s, tapers and radii 
and for recess boring, in addition to 
facing cuts. New Britain-Gridley 
Machine Division, The New Britain 
Machine Company, New Britain, 
Connecticut. 
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AUTOMATIC CYCLING 

VARIABLE FEED Designed and built by 
approaches and returns MENT Con 
GUARANTEED now Offered as a type and size of machine { 
to hold work to .0002 which there is 


1OT 
strong demand, especial! 


lly in 
t and a 


ATLANTIC INSTRU- 
1PANY for their own use and 


the instrumen ied industries, where 
ciose tolerances must be held 


The UNIMATIC co 


ate machine elen 


LiBusseu, [ETousroox « DE Tenperson, inc. 


292 Madison Avenue, New York 17, N. Y. 
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a , THE MOST 


‘2 »*— RUGGED 
Yd And Most Accurate 
HEIGHT GAGE MADE! 


Delicacy or fragileness no longer need be associated with 
accuracy! 


The new PROTECTOR Gage Tip* provides complete protection 
against BLOWS FROM ALL DIRECTIONS — even head-on — and 
the Cleveland INDI-AC Electronic Height Gage still remains 
accurate to MILLIONTHS of an inch. 


An accidental blow, due to handling, or mistake in setup, 
merely deflects the Gage Tip instead of transmitting the blow 
and damaging the gaging elements. 


Only available on new Cleveland INDI-AC Electronic Height 


Gages —or as a replacement for standard tips on INDI-AC’S 
now in service. 


Write for complete Btails . "Patent Applied 


C Llevelen am _ INSTRUMENT comPANY 


735 Carnegie Avenue 7 Cleveland 15, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-212-1 


MEYCO CARBIDE INSERTED ~~, 
DRILL JIG BUSHINGS 
PROVE THEMSELVES Design 











Engineering 
Show 


The reason is simple: these 
unique bushings are ideally 
suited for long-running, unin- 
terrupted operations! Mayline products will be on display at the Design Engi- 


neering Show, International Amphitheatre, Chicago, III 
Meyco carbide inserted bush- . April 14-17. Booth No 
ings assure long life for drills, 5 F 
jigs, fixtures . . . accurate work 








. is 867 in Exposition Hall 


MAYLINE 


Our complete line will be displayed, including pedestal 
and 4-Post tables in steel and wood, the May-O-Matic 
plan files in both steel and wood, straightedges, kits, and 


hours. Last almost as long as * stools. Your visit to our booth will be appreciated. 
solid carbide bushings, cost A 


slightly more than ordinary 
bushings. Get the full story: 


INITAVAN 


maintained, resulting in less 
down-time, fewer lost man- 


Write for information and PATENTED 


price list, ask for Catalog No. 1. Tungsten carbide rings at the points of 
2 Steel tect drill d 

42 wise spec nares sly sea | | MAYLINE COMPANY 

body 


ia 611 NO. COMMERCE ST. 
par SHEBOYGAN, WISCONSIN 


MEYERS CO., INC., BEDFORD, IN 











MAYLINE 
USE READER SERVICE CARD; INDICATE A-3-212-3 








USE READER SERVICE CARD; INDICATE A-3-212-2 
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Everybody Knows that 
National Tool Com, 
makes all types of 


high-speed form tools— 


But did you know 
we make all types 
of carbide-tipped 


form tools... 


For more than half a century National Tool Company 
has supplied high quality precision cutting tools to 
the metal working industry. When your job 
requires special cutting tools call your National Tool 
representative. His assistance is yours for the asking 
whether you're interested in one special tool 
or a complete tooling program. 


New FREE Catalog 


To National Tool Co., 11200 Madison Ave., Cleveland, Ohio 
Please send NEW 92 page catalog showing National Tool Company's complete line 
of special tools for the metal-working industry 


pacle) & ego Position— 
Cleveland Z. Ohio Company 
Address_— 


City 





PERFECT 
SHAPE 
FOR THREADS 
TO COME 


There’s no need for uncertainty or guesswork in 
the inspection of male threaded parts. 

Pipe Machinery’s Titanium Carbide Ring Thread 
Gages are non-odjustable and light weight. 
They cannot be regulated or reset to 

pass incorrect work. The speed with which parts 
are checked is limited only by the ability of the 
individual operator, or the power gaging 

unit on which it is being used. 

Solid Titanium Ring Thread Gages are 
manufactured to such a high degree of accuracy 
that they are registered and a record kept 

on each one after delivery. 

Here at last are truly functional, long-wearing 
solid ring thread gages—gages designed 

to simulate actual assembly conditions. Made 
round to stay round, they provide the 

most perfect shape for your threads to fit 
—even after years of service. 





Titanium Ring Thread Gages are manufactured 
from raw material to finished product by the same 
group of dedicated craftsmen that make all 

of our gages. Why not come in and get acquainted 
with them the next time you are in Cleveland? 
Write on your company letterhead for our illus- 
trated folder on PMCo Titanium Ring Thread Gages. 


THE PIPE MACHINERY COMPANY 29700 Lakeland Bivd.+ Wickliffe, Ohio+ Greater Cleveland 
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hnew Cincinnati |nductron 


hardens push rods at 
1-per-second rate! 





< ee - 

Close-up view of fixture, which accommodates two sizes of push rods, 4.” x 10” 
and %.” x 114%”. Part material is 

SAE 1065 steel. Controls include 

heat and fixture start-stop push- 

buttons and speed control knob 

for varying the rate of fixture 

rotation. 


Micrograph showing push rod 
tip hardness pattern. Hardness 
achieved is 58-62 Rockwell C, 
with .050° minimum case depth. 
Hardened area extends %” back 
from rod tips. 


Kame 


' CINCI@S*NATI 


4 


Induction hardening both 

ends of automotive engine 

push rods is accomplished at a 

rate of 3600 parts per hour by this new 

15-kw Cincinnati Inductron®, operating at 

1.2 megacycle frequency. Except for hand 

loading the parts into a chute, operation of 

the unit is automatic. Rods are gravity-fed into 

a “ferris wheel’’ which carries the parts through the 

work coils. Heated parts drop into the oil quench 

bath at one second intervals. Quenched parts are 

carried from the tank to tote bins by a conveyor. 

This installation is one of many possible Cin- 

cinnati Inductron adaptations for the high speed 

selective hardening of small parts, thin walled and 

other parts requiring shallow case and narrow tran- 

sition zone. In addition, the Inductron is equally well 

suited for low production operations on a wide range 

of work, using easy-to-form work coils. These high 

frequency machines are built in water or air cooled 

15-kw and 30-kw, and water cooled 50-kw capacities. 

You'll profit by taking your selective surface 

hardening problems to Cincinnati—builders of both 

induction and flame hardening machines. Call in a 

Process Machinery Division field engineer. He is 

ideally equipped to evaluate your needs and give you 

unbiased recommendations as to the most economical 
equipment for your work. 


flamatic ana inductron 
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Standard 
Adjustable 
3-spindle head, 
all spindles 
adjustable. 


For two, three or four spindle drilling you can 
do it better, faster, at lower cost with U. S. Stand- 
ard Adjustable Heads. At the TOP in productive 
performance—at the BOTTOM in overall cost. 








Five styles of Standard Adjustable Heads include: 

Designed and built with more reserve stamina Two-spindle, 1 adjustable—9 sizes up to 5.5” max. 
s oe 2 a6 ° j VA “ 

than you'll ever need . . . antifriction bearings . . . center distance, 14° to 1° drilis. 


- — ani . 7 in Three-spindle, 2 adjustable—12 sizes, up to 6.9” 
high alloy steel spindles and shafts . . . heat max center distance, 14” to 13@” drills. 


treated and shaved gears... — than ample Two-spindle, both adjustable—12 sizes, up to 12.0” 
spindle bearing . . . parts run in light lubricant center distance, 14” to 134” drills. 


(oil-mist available for speeds around 4000rpm). Three-spindle, all adjustable—12 sizes, up to 13.4” 
bolt circle, 144” to 134” drills. 


Write for catalog AD-57, showing the complete Four-spindle, all adjustable—12 sizes, up to 15.2” 
~ T 4,” 3%," : 

line of Standard and Universal Joint Adjustable eam, BOs om 

U.S. Drill Heads. 














Adjustable and Fixed Center Multiple Drilling Heads. 
Individual Lead Screw Multiple Tapping Heads. 


Mi UNITED STATES DRILL HEAD CO. 


BURNS STREET « CINCINNATI 4, OHIO 
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Waldes Truarc Grooving Tool pays for itself 
with big savings on one small run! 


3 internal recesses cut in bores of 100 castings 


in 17.5 hours...including set-up time 











GROOVE NO. 1 


The job shown above called for three grooves located 
at prescribed distances from center-line CL of bore A. 
Depth and jocation tolerances: +.0015”. 

Size and shape of the castings made nesting difficult 
for a boring bar operation. Exterior surfaces were un- 
machined, making alignment complicated. With two 
grooves over 7” from the housing’s open end, boring 
bar chatter could have caused costly rejects. 

To overcome these obstacles a Waldes Truarc Groov- 
ing Tool was equipped with an elongated spindle as- 
sembly and bottom adaptor. The tool was mounted in 
a drill press, the castings in a large vise. Grooves were 
then cut as follows: 

Groove No. 1: A locating shaft was inserted into 
bore A as a reference surface and the tool piloted into 
the housing until the bottom adaptor banked on the 
shaft. The tool is designed so that the cutter rotates in 


GROOVE NO. 2 





GROOVE NO. 3 


a neutral position until additional downward pressure 
is applied. It then moves into cutting position until pre- 
set groove depth is reached, after which the tool idles. 
Release of pressure returns the cutter to neutral so that 
the tool may be withdrawn. 

Groove No. 2: Plug 1 was inserted into the bore 
over the locating shaft and the tool again piloted into 
the bore. The groove was then cut the same way as 
Groove No. 1. 

Groove No. 3: Plug 2 was substituted for the first 
plug and the cutting operation repeated. 

All 300 grooves were held to prescribed tolerances. 
Set-up time: exactly 11 minutes. Operating time: 1050 
minutes for 100 castings. Rejects: none! 

No recessing problem is too tough for the amazingly 
versatile Waldes Truarc Grooving Tool. It’s so simple 
even unskilled labor can use it accurately. 


Write for a 20-page manual containing full information on Waldes Truarc Grooving Tool 


WALDES 


GROOVING TOOL , 


U.S. Pat. 2,411,426. 


Waldes Kohinoor, Inc. 
47-16 Austel Pl., L. 1. C. 1, N. Y. 


Please send me your new 20-page technical manual 
on the Waldes Truarc Grooving Tool 


Name 
Title 
Company 


Address 


WALDES KOHINOOR, INC., 47-16 Austel Place, L.1.C. 1, N.Y. 
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Why Lindner Optical Jig Borers have 


changed so many ideas about jig boring 
Bi i? i : 


x 


204 
holes located 
and jig bored 

in 65 hours 


Tolerances 
between 
holes 
.00015” 





Chassis 
blanking die 
23” x 22” 


Overall 
tolerances 
.0002” 





You’re looking at the third Lindner Optical Jig 
Borer at work for Middlestadt Machine Co., Balti- 
more. And you'll see seven Lindners at General 
Electric; five at North American Aviation; three 
at Avco; Mills, Lockheed, 
Vectron, Bendix—and a growing list of more pre- 
cision-minded plants. Here’s why: 


thers at General 


Optical measuring system does not depend on lead 
screws, gage blocks, bars or limit switches—is per- 
manently protected against mechanical wear. Only 
a light beam touches helically scribed cylindrical 
measuring scales which are independent of table 
movement mechanism and are immovable in axial 
direction. 


AUTOPOSITIONER® enables operator to preselect table 
position for next hole while one boring operation is in 
progress—eliminates non-productive time between 


i 


aT 


holes. As one hole is completed, table moves in rapid 
traverse to the next preselected position. (Avail- 
able only on model LB15A) 


Photo-electric optical centering device minimizes visual 
fatigue and errors in settings — permits initial and re- 
peat settings guaranteed accurate within .00015” 
and readings in .00005”. 


Projection screen eliminates operator eye strain and 

bending — helical line from measuring scale is pro- 

jected on 2%” x *4” screen which operator reads in 

standing position without eyepiece. 

Automatic table clamping prevents errors in clamping 

and unclamping table between movements. 
Lindner Optical Jig Bore n two 


LB15A with Autopositioner—Table size 44” x 24” 
LB14—32” x 16” (without Autopositioner) 


rs are availahle 


@ Send for 25-minute movie film demonstration 


RT ORBAN 


COMPANY. INC. 


Harborside Terminal Building, Jersey City 2, New Jersey 


























MOST 


ew Graph-Air tool 


AIR-HARDENING steel air-hardens from 


TOOL STEELS 


NEW 


as low as 1450°F., 


wv __ teduces distortion 


_—. actually air-hardens from as low as 1450°F. That's 


as much as 400° lower than most other air-hardening tool steels. 
As a result, you reduce distortion, simplify heat treating control and sur- 


face scaling and decarburization are minimized. 


With Graph-Air you get a tougher, more versatile graphitic tool steel 
that machines faster, wears longer, holds its accuracy longer. The free 
graphite in its structure makes machining easier. Graph-Air outwears 
other tool steels because of the uniform, diamond-hard carbides in its 
structure. And Graph-Air stays accurate longer—the result of painstaking 
research by Timken Company metallurgists, developers of the most 


stable tool steels ever made. 


Uniform hardening and reduced distortion allow you to machine 
Graph-Air into more intricate sections. It’s your solution for blanking 


dies or other steel parts that must take abuse. 


When you want the best tool steel that air-hardens at the lowest tem- 
perature—specify Graph-Air. It’s available in solid and hollow bar sizes. 
Our metallurgists will be glad to recommend the right size for your 
needs. Write: The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Canadian plant: St. Thomas, Ontario. Cable 


address: ‘““TIMROSCO”, 


Fine 
Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


March 


1958 


FOR FURTHER 


INFORMATION, USE READER SERVICE CARD: INDICATE A-3-219 219 





Trimming steel plates with hydraulic shears 


8 ft. shear representing investment of less than 
$1 per hour pays for itself out of savings in 
36 months. The 8 ft. Pacific shear at Caterpillar Tractor Co. 


shown here, the largest hydraulic in the world, cuts material 


” 


up to 1!/,” thick from flat bar stock and plates to finished 


Write for brochure 


PACIFIC INDUSTRIAL 
MANUFACTURING COMPANY 


lengths and widths and trims angles. All heavy shearing at 
Caterpillar Decatur, Ill. plant is done on Pacific Hydraulic 
Shears. 

Any plant, large or small, can reduce cost of shearing metals 
of sizes from 20 gauge to 2” plate with a Pacific shear of the 


corresponding size or with an adjustable rake Pacific shear. 


848 49th AVE., OAKLAND, CALIF. 
PLANTS: 
OAKLAND, CALIF. and MT. CARMEL, ILL. 


HYDRAULIC SHEAR 


DISTRIBUTORS 


LOS ANGELES—Tornquist Machinery Co. * PORTLAND—Portiand Machinery Co. * SEATTLE—Buckner Weatherby Co. * SALT LAKE CITY—Todd Machinery Co. * DENVER 
—Richord ives & Co. * HOUSTON—Butcher, Corter & Preston Co. * DALLAS—Machine Too! Associates * TULSA—Martin Machinery Co. * KANSAS CITY, DES MOINES & 
ST. LOUIS—Moehlenpah Engr. Co. * NEW ORLEANS—Dixie Mill Supply Co. * NORFOLK—Tidewater Supply Co. © PITTSBURGH—Stee! City Too! & Machinery Co. * 
ROCHESTER—Macaviay Machinery Co. * CLEVELAND—Wigglesworth Machinery Distributors * INDIANA—Harry B. Green Machinery Co. * CHICAGO—The Gute Co. * 
MILWAUKEE—The Gute Co. * DETROIT—Taylor-Thompson Machinery Co. * MINNEAPOLIS—The Gute Co. * LOUISVILLE—Harry B. Green Machinery Co. * ALBUQUERQUE 
—Richord Ives & Co. * WYNNEWOOD, PA.—Edward A. Lynch Machinery Co. * MT. VERNON, N. Y.—Williom Halpern & Co., Inc. * WETHERSFIELD, CONN. —Beise! 


Machinery Co. * CANADA—Willioms & Wilson Lid 
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...somewhere 
this forging die 
is making history! 


Both halves of the die were 
Eloxed in only 50 hours. 


Elox equipment used to create 
the impression costs less than 
half of conventional tooling 
equipment. 


After washout, Elox equipment 
wm will have it back in service 


in seven hours. 





In our Pre-purchase 
Evaluation division we will 
demonstrate how Elox can 
machine the cavities in your 
closed impression dies at 
75% of your present cost. 
Write or phone today. 


10” Connecting Rod Forging 
Max. depth impression: ¥” 
Min. depth impression 


Tolerances: + or — .003” 


ELOX keeps you ahead 
of competition e All forms of 
Die Making e FormGrinding 


and Tool Sharpening 
* T.M. Res. 


1837 N. Stevenson Highway Royal Oak 3, Michigan 
For details on how EDM machining of cavity type dies can prove profitable for you, write for Bulletin P7-1257 
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Why the Die Maker Prefers propucro Die Sets 


Volkert Stampings, Inc. 


The die maker likes to work with Producto Die Sets 


He knows Producto die sets are easy to assemble He knows that a nearby Producto warehouse 
—especially those equipped with the unique new can supply any catalog die set he needs...and that 
Qwik-Fit Guide Pins*. orders for specials are promptly processed. He can 
He has confidence in the consistent accuracy of count on having the die set by the time he needs it. 
Producto sets. He has found that they always align The die maker has found that all of his require- 
his dies correctly ments are met by Producto die sets. You will, too, 
He knows he can choose from a variety of thick- when you place your order with Producto, 
nesses the Producto die set that meets the strength = 
requirements of his die. <6 Pe... 


2 DIE SET DIGEST, our eight- \> 
He favors Producto die sets because they are ; Sn 


: page quarterly, contains valuable 
dependable. They will perform on the press as well @ 


data for designers, makers and 
as they did in tryout users of dies. Write to have your 
He likes the attractive, streamlined appearance name added to mailing list. 
of Producto sets. They make his dies look better 
and increase his pride in these products of his THE PRODUCTO MACHINE COMPANY 
craftsmanship. 930 Housatonic Ave., Bridgeport 1, Connecticut 


*Patent Pending 


PROOUCTO Wherever die sets are used 


RODUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 
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THOMPSON PRODUCTS ANNEALS THREADS ON BALL STUDS 


Up Goes Production— When progressive engineers at 
Thompson’s Michigan Division switched from con- 
ventional gas annealing to fully automatic TOCCO 
for annealing threads on automotive ball studs, 
production jumped from 2128 to 3226 parts per hour 
—an increase of over 50%. 

Localized TOCCO heating draws threads from 60 
to 30 Rockwell C, using 50 kw at a frequency of 
10,000 cycles per second. 

Down Go Costs—While production zoomed, costs 
dropped sharply with TOCCO annealing—a reduc- 
tion of 34% in direct labor costs alone. With an average 
monthly output of 350,000 of these parts, Thompson 
saves thousands of dollars per year with TOCCO. 
If you heat metal parts for annealing, forging, braz- 
ing or hardening, investigate how TOCCO can up 
your production and lower your costs. 


Mail Coupon Today 
The Ohio Crankshaft Co. + Dept. G-3, Cleveland 5, Ohio 
Please send copy of “Typical Results of TOCCO Induction Harden- 
ing, Heat-Trecting and Annealing 
Name 
Position 
Company 
Address = 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-223 





EQUIP FOR THE SIZE OF THE JOB 


[JE VIN. . TURRET LATHES 


PRODUCE SMALL INSTRUMENT PARTS BETTER 


A small precision turret lathe for 
second operations and production of 
instrument parts. Available in two 
collet capacities, 5/16” or 3/16” 
The 6 position turret is self index- 
ing and has hardened ways. Turret 
holes are 1/2” diameter. Turret 
travel 1-5/8”. The cross slide has 
a swivel side at one end and a rigid 
tool block at the other. Lever collet Send for catalog M describing complete line of instru- 
Sobek cae a pe fae ment lathes, micro-drilling equipment and accessories. 


with 1/2” shanks is available. Louis Levin & Son, Inc., 3610 S. Broadway, Los Angeles 7, California 
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DYKEM 
STEEL BLUE’ 


E Stops Loases- — e Popular package is 


8-oz. can fitted with 
= making Dies ond | Bakelite cap holding 


“ soft-hair brush for ap- 
KEM plying right at oh 


metal surface ready for 





layout in a few minutes 
~S The dark blue background 
i Sse) makes the scribed lines 
: | show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy, 
rnens Stee Be Write for somple 
Spent on compony letterhead 


THE DYKEM COMPANY 
=# 2303D North Tith St. «+ St. Lovis 6, Mo 


WAY GUARDS 


@®KEEP WAYS CLEAN 

@SAVE THE MACHINE 

@ SAVE THE MAN MADE OF 
Made by experienced men : OIL RESISTANT 
to fit your needs. eed COATED FABRIC 


Hordened Column & Wa ; : HIGH ABRASION 
— oy Log mn & Sprndie ies : TEST 


ieod 








Mochrne T 


Brochure of Veet’s 6 Points of super ty ond nome of nearest dealer 
ange octuc! demonstration of the Veer Radios m your plont. without o 


WRIT 
so ey Weel INDUSTRIES east vernoit. micn RITE FOR DETAILS 


3 MCWILLIAMS STREET 
See the Veet Radial Drill im action at ASTE Show, Booth 1262—Phila. May 1-8. CAN-PRO Qycotation_ FOND DU LAC, WISCONSIN 


USE READER SERVICE CARD; INDICATE A-3-224-2 USE READER SERVICE CARD; INDICATE A-3-224-4 


The Tool Engineer 














Automatically positions work pieces 

for your Drilling ... Tapping... Reaming 
Milling ... Pressing... Welding operations 
Saves the costly time of hand feeding 


QUALITY CONTROL CAN BEGIN AT 
WHEN YOU FEED PARTS 


You will have many more acceptable parts at Final 
Inspection if you examine work pieces at the point- 
of-operation. To give machine operators time for 
visual inspection, feed parts to tools with Bellows 
Work Feeders. The operator will then have time to 
load at one station, unload and examine a finished 
part while his machine continues to work, Not only 
will there be time for examination of the machined 
part but you will be able to use more of the machine's 


These Bulletins give you the Facts 


Write for Bulletins RT 1022 and RT 1326 
for full specifications and application data 
on Bellows Work Feeders. Address Dept. 
TE-358, The Bellows Co., Akron 9, Ohio. 
In Canada, Bellows Pneumatic Devices of 
Canada, Ltd., Toronto 18, Ontario. 


_ 
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Electrically controlled, rotary 
or linear work feeders are easily 
installed, readily synchronized 


with any machine cycle 


THE POINT-OF-OPERATION 
WITH BELLOWS WORK FEEDERS 


producing ability. The tool won't be standing idle 


while the operator loads and unloads. 


Bellows Work Feeders are made in both rotary and 
linear type models; different units designed for high 
speed parts positioning where tolerances are not 
critical, or precision indexing types where close acc- 


uracy is required. 


Air-Powered, electrically controlled. they are easily 
installed on standard machine tools. can be readily 


synchronized to work with the basic machine cycle. 


To cut machining costs... keep the machine work- 


ing while you load or unload a fixture. 


The Bellow 


Otvision T nat NAL as onomy 
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Alignment of 
piston rod and 


assembly assured 
y Oo" ring seal No 


by close-fitting 
gaskets required. 


Large pipe connections. 
ge Pip . pilot and shoulder. 


Keeper ring construction eliminates tie rods. 
Permits rotation of covers. 


Self-adjusting rod pack- 
ing. Axial holes provide 
pressure disposal on 
pocking members. Secl 
proportional to cylinder 


pressure. 


a 


. sovenyneattt 


Closely-fitted RIVETT 
automotive-type POINTS 
piston rings. THE WAY! 


Ample bronze rod guide. 
Rod bearing provided in 
crea exposed to lubrication. 





Heavy-duty alloy cast pistons. 


Seamless drawn steel tubing, 
precision honed. 


Sealing efficiency improves with increased 


ale 


pressure in Rivett 1500 PSI* Cylinders! 


*Higher on application. 
@ External “O” Rings Act As Static Seals To Eliminate Gaskets 
And Assure LEAKPROOF OPERATION! 


@ Automotive Type Piston Rings Reduce Friction, Increase 
Sealing Ability, Permit Sensitive Response To Any Pressure. 


@ Keeper Ring Construction Eliminates Tie Rods. 
@ Self-Adjusting Rod Packing Cuts Friction. 


@ Unfailing Power For Millions Of Cycles. 


1080 SELECTIONS! THE BETTER YOU KNOW HYDRAULICS 
7 mountings; 10 bores; standard and 2:1 over-size THE BETTER VOU LIKE 
rod; single and double end rods; internal or external 
thread; cushioning either or both ends; special covers. 
RIVETT, INCORPORATED «¢ Dept. TE-3 


Brighton 35, Boston, Mass. 


Get Catalog No. 106 to aid your circuit design. Complete 


drawings, specifications, cut-away views, tables, diagrams! 


aq eo © hid ’ 
HYDRAULIC CYLINDERS 


Member National Fluid Power Association 
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Conveniently Located 


ste to Handle Your 
- itl Lapping Requirements 


Job Lapping 
CENTERS 


ONTARIO 


CANADA 


OVE, Itt. 


R 8) 
CcHICAGO SUBUE 


OPERATED BY 
CRANE LAPPING 
TECHNICIANS 


Flatness to .000011”.. . 
Finish to 2 micro inches in 
small lots .. . or production runs. 


Fast, dependable deliveries to meet any produc- 
tion schedule. 


Wide range of shapes and sizes...any metal, ce- 
ramics or plastic material ...can be handled. 


ee ‘ ’ CRANE JOB LAPPING CENTERS 
Rigid inspection and quality control assures flat- 
ys ; LOS ANGELES VANDALIA, ILLINOIS 
ness and finish to your exact specifications. 11905 Sherman Way Keefer ot Jeferson 
North Hollywood, Calif. Vandalia, Illinois 
FOR FAST ACTION contact the nearest Lapmaster Tel.: Poplar 5-6436 Tel: 1450 


med . at Me al : SAN FRANCISCO NEW YORK 
Lapping Center as listed or write for latest bul sais Sees eaieiaee — oR R 


letin today. So. San Francisco, Calif. Hackensack, New Jersey 
Tel.: Plaza 5-7466 Tel.: Hubbard 7-3212 
HOUSTON HAMILTON, ONTARIO 
6626 Supply Row 617 Parkdale Ave., North 
Houston 11, Texas Hamilton, Ontario, Canada 


® Tel.: Walnut 3-7683 Tel.: Liberty 4-3358 
CHICAGO 
——— 2 nS 6400 Oakton Street 


Morton Grove, Illinois 


io aa Tel.: Orchard 4-0100 
CRANE PACKING COMPANY 


LAPPING CENTERS 


6469 Ockton Street, Morton Grove, Illinois Chicago Suburb 
In Canada: Crane Packing Compar 
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Are you STUMPED 


FOR THE RIGHT 
TOGGLE CLAMP ?... 


Got a tough work-holding job ats 
hering you... one whi ch nee s quick- 
ting and po werful clampir ‘2? 


’s 100 to 1 \ ll find the answer among 
ard 'DE- ST A-CO Te eEle Clamps 
of spindle accessories 


more! Our engineers will give 
1 suggestions if you ser d a 
t or rough sketc! 
here’s a DE-STA-CO 
king Distributor nearby 


Our 40-poge D#t-STA-CO 
Catalog is yours for a 
postcard or letter 


sn 4 TYPICAL 


MODEL 235-U 


MODEL 810 


MODEL 463 


MODEL 610 


DETROIT STAMPING COMPANY 


of Ame s FIRST Line of TOGGLE CLAMPS 
328 | Midlend Avenue 


Tr Detroit 3, Michigan 
pe TOGGLE 


CLAMPS 


USE READER SERVICE CARD; INDICATE A-3-228-1 





KS XZ | IN] 


bd GRAFTON 
pa ati LI NX/U CONS TN | 
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‘TORQUE WRENCH” MANUAL 


Sent 
upon request 


Formulas 
Applications 
Engineering dat 
Screw torque data 
Adapter problems “ 
General principles 


PA./STurTEVANT/co. 


ADDISON [QUALITY]. /LLINOIS 


Manufacturers of over 85% of the torque wrenches used in industry 
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eT aad 


Difficult quintuple Acme thread 
completed with 4 taps. 


Unusual specifications for this aviation component part pre- 
sented a challenge to experienced Bath engineers—who success- 
fully designed a close tolerance set of 4 quintuple thread 1/6 


5,6 lead taps—each with 4 flutes and 5 leads. 


ground from the solid Bath taps are 3/4 — 6 National 


Class 3 Centralizing, left hand . .. and required three “ 
One “go” gage (shown in the 


Inspection requires three Bath gages. 


piece ) 


sally descic j ath oz : ‘nsnecti -ontr 
ially designed Bath gages for inspection control. checks the major and pitch diameters. 


One “not go” gage checks the 


another example of the type of cooperation you may diameter and another “not 
expect from Bath representatives and craftsmen when you have checks the pitch diameter. 
a threading problem. Why not tell us your tapping and gaging 
troubles! 


JOHN ATH & CO., Inc. 
28 Mann St., Worcester, Mass. 


CYLINDRICAL AND THREAD GAGES - GROUND THREAD TAPS - INTERNA 
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major 
’ gage 





LSBOR™. 


BEFORE BRUSHING 
Port plate for hydraulic pump has loose 
burrs and sharp edges. Cost to remove 
these by hand: 14¢ 


AFTER BRUSHING 
All burrs are thoroughly removed and 
surface junctures blended to cl 


formity. Cost with Brushamatic 





Quality when the pressure’s on 


... but costs 91% less when finished with 
OSBORN Brushamatic. Methods 


These port plates for hydraulic pumps are quality finished to precision 
tolerances to provide positive seal against high internal fluid pres- 
sures. For peak dependability in severe hydraulic service, surface 
junctures are uniformly blended in one simple, automatic operation 
with Osborn’s Brushamatic Machine. At the same time, all burrs are 
thoroughly removed to eliminate subsequent fouling of hydraulic 
controls. 

Production rate . . . both sides finished, 180 pieces per hour with 
Osborn Matic» Brushes. 

Low cost, precision finishing like this may be applied to many types 
of products you now build. An Osborn Brushing Analysis, made in 
your plant at no obligation, can show you how to speed production 

. cut costs . . . improve product quality. Write us for details—and 
for your copy of the 20-page Brushamatic booklet. The Osborn Manu- 
facturing Company, Dept. K-44, Cleveland 14, Ohio. 


OSBORN BRUSHAMATIC, 3-A 
operates on preset time cycles. | 


BRUSHING MACHINES « BRUSHING METHODS « POWER, PAINT AND MAINTENANCE BRUSHES « FOUNDRY PRODUCTION MACHINERY 
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ONE 


WILL DO! 


Why use two-—or more standard twist drills to accom- 


plish a multiple diameter cavity when one Mohawk 





Subland tool will do the job in one pass and, do 








it more efficiently, accurately and economically! 
Why overload yourself with an assorted inventory 
of ordinary drills when you can save time, money 
and equipment by combining your requirements in 
a few versatile, accurate Mohawk Subland tools 
One Mohawk Subland tool will outwork and outlast 
dozens of ordinary drills. Because Sublands are infin- 
itely accurate and they can be repeatedly reground 
(in your shop) without losing their concentricity 
Examine your hole costs, then see for yourself 
how many places a Mohawk Subland could easily 
and effectively handle the job and reduce your hole 


costs all along the line 


Normal Delivery on 
MOH AW KR : ; AM 
Size Optional — 14 Days 
from receipt of order! 


and let a Mohawk engineer prove just how easy it is to save your 
time — money and tools through the use of Mohawk Sublands 


dy 
x 








worlds largest producers of Sulttadts TOOLS, Inc. 


) [ Montpelier, Ohio 


\ 
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Model 4 Pines Bender at Linde Co. forming bends in 6” alumi- 
num pipe for gas-producing equipment. Single tooling is used for 
sizes over 2%" O.D. Work averages one to ten pieces per setup. 


Diverse Jobs Now Handled on 
Two PINES Machines 


Here’s another example of how extremely short runs can be 

handled efficiently and profitably on Pines Bending Ma- 

chines. At Linde Company, Division of Union Carbide 

Corporation, Tonawanda, New York, a large Pines Model 

4 and a medium-sized Model 2 Machine are now employed 

to make bends in a variety of copper alloy, stainless steel, 

and aluminum tubing. Tube sizes range from 4" up to 6” 

O.D. Lots average from one to ten pieces per setup. Results 

show a three-way saving. A large number of costly fittings 

View of stacked die tooling which permits individual bending of three 
different tube sizes (15%4", 24”, 25%” O.D.) without tool changes. 
Simple machine settings handle different angle requirements. 


previously used in fabricating oxygen and inert gas equip- 
ment has been eliminated. This, in turn, has effected a 
substantial reduction in the number of welding operations 
required. In addition, the facility for making bends quickly 
and as required has made possible a substantial reduction 
in inventory investment. 


Multiple Dies Minimize Setup Time 


As illustrated, for work up to 25g” O.D., a number of multiple 

stacked dies are employed which substantially reduce setup 

time. Tools are designed for interchangeability between the 

Model 2 and Model 4 machines. This permits handling as 

many as seven different tube sizes without a tool change. The i 
ability to handle different bend angles that a given job may eS a 
require by simple settings on the machines, contributes also @uacll view ob Medal 4 madine seitenes ot ns ene 
to the efficiency the Linde Company has achieved in hand- and stacked dies. Selection of standard radii also minimizes tool- 
ling their require ments. ing and setup requirements over a wide range of sizes. 


LOIN) Sensineenins co rn eee ena 


assistance in analyzing your present 
bending methods. There is no 
Specialists in Tube Fabricating Machinery| | 693 WALNUT + AURORA, ILLINOIS obligation. Or, write today for 
additional facts and case study data 

on the cost-cutting advantages of 

production bending. 


C\ 








PRODUCTION BENDING + DEBURRING + CHAMFERING MACHINERY 
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ACCURACY 
.0002 T.LR. 


-0002 T.I.R. or less at Spindle Nose, .0005 T.I.R. or less on 
Test Arbor six inches from Spindle Nose 
SPINDLE 


SPEEDS MODEL B943 
250 A MOTOR DRIVEN 
WORK HEAD 


Other Spindle 
Speed Pulleys 
Available 
No. 11 B & S$ Tapered 
Spindle Standard 
Equipment. No. 12 
B & S or No. 5 Morse 
Available al 
Slight Extra Cost. 





Clip ad to your letterhead and send for ore 
K. O. Lee Company, Aberdeen, S. D. 
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DAZOR 
FLOATING 
LAMPS 


Fit the Lighting 
to Each User 
and Each Job 





Top-Mounted Reflector Side-Mounted 


Pe i-Cooled, \ncandescent 
or 
Fluorescent 


People ... jobs... 

lighting needs differ. 

Let each employee 

control light loca- 

tion with the Dazor Floating Arm. It stays put without 
locking. Choice of Incandescent using 60-watt bulb in 
top- or side-mounted reflector, air-cooled for safe 
handling; or 2-tube Fluorescent. Universal and Pedes- 
tal models with 24” or 34” arm extension. Call your 
Dazor distributor. Dazor Manufacturing Corp.., 
St. Louis 10, Mo. 
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VULCAN TOOL COMPANY 


751 


LES 
JIG GROUND with 


WUC 


Provide yourself with this 
inexpensive* instrument 
for use on your present 
equipment and JIG 
GRIND with a guarantee. 


seven station die from Vulcan's contract Tool Room 
(Your Tool Room in Dayton). 


Standard sized punches and buttons were used. 
But since forming and piercing operations were 
involved, hardening of the sections was neces- 
sary followed by JIG GRINDING. Result 


tolerances held easily and perfect progression 


Close 


throughout — another satisfied customer 


*“Vulcanaire equipment 
pays for itself on 
the first job. 


Borrow our instructive 
11 minute movie on 


Jig Grinding 


SERVICES OF YOUR TOOL ROOM IN DAYTON 
ENGINEERING @ PROCESSING @ BUILDING @e TOOLS 
DIES @ SPECIAL MACHINES e@ VULCANAIRE JIG 
GRINDERS @ MOTORIZED ROTARY TABLES @ BREHM 
SHIMMY’’ AND RELATED DIES @ AUTOMATION 


| 


|___ tools _ 
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Lorain Ave., Dayton 10, Ohio 
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NOW! Adjustable Shallow Diameter Gages 
LOWEST PRICE...“Tenth’’ Accuracy 


This new, multi-purpose, multi-range series by 
STANDARD obsoletes the need for expensive, 
specially designed shallow diameter gages. New 
type reed-linkage insures positive, accurate trans- 
fer of movement from contact point to indicator. 


Gages are easily set to regular adjustable masters 
or with gage blocks and parallels. Tail and head 
assemblies are interchangeable between frames of 





different lengths. Smallest size permits checking 
I.D’s or O.D’s down to 4” and depth adjustment 
permits easy measurement from 0” to 2” below 
supporting plane. Greater depth ranges if needed. 


All this at lowest price. So, if your production 
includes any problems of shallow diameter gaging 
be sure to ask the Man from Standard. Or, write 
us right here at the plant. 


(STANDARD) GAGe COMPANY, INc. 





13® SINCE 1925 


POUGHKEEPSIE, N.Y. 


A COMPLETE LINE OF GAGES... INDICATING, FIXED. AND ADJUSTABLE TYPES 
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DoALL Tool and Die Steel 


has the better finish 


There is none 


FINER 


and 


it costs 


NO MORE! 


DoALL Tool and Die Steel is precision- 
checked for a 25 micro-inch RMS 
finish or better 


ee a a 
Compare the Analysis 
STANDARDIZE ON DoALL 





Air Hardening 
Tough Abrasive Jobs 
SAE Type A2 


Oil Hardening 
Proven Analysis 
SAE Type O} 





| 
} 
eS 
| 
Carbon. . 


Manganese 


1.00% 
0.50% | 
5.00% 
Molybdenum. 1.25% 
0.30% 


Carbon 0.90% 
Mongonese. 1.20% 
0.30% 
0.50% 
Chromium... 0.50% | 
Vanadium. .0.20% 


Chromium. Silicon 


Tungsten. 





Voncdium.. 


| 
| 
| 
| 
| 
| 
i 
| 








a 


THIS IS A ‘ 
TYPICAL DoALL STORE 
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Here Is Surface Finish 
That SAVES You TIME and MONEY 


No need to penalize yourself with the extra costs and troubles of surface- 
grinding your tool and die steel—when DoALL does it for you at no 
extra cost! 

All DoALL precision-ground tool and die steel is checked for a 25 
micro-inch RMS finish or better! 

This job-ready finish can cut your tool, die, gage and fixture costs at 
least 15°% by doing away with all surface-grinding at your end. No 
chance for grinding spoilage, either. No waste. 

Having more than better surface finish, DoALL Tool and Die Steel 
also rewards you with precise dimensional accuracy. Size is accurate to 
+.001 thickness;+.005-.000 width, with squareness edge to surface .003 
per inch of thickness. 


Additional DoALL Benefits 


M Scheduling is speeded—just ink it, 
mark it, cut it, use it! 


deforming and distortion-resistant! 


Delivery is faster—over 1500 
standard sizes stocked and ready. 
Prompt delivery on special sizes 
—al!l handy through your local 
DoALL Sales-Service Store. 


Stocked by friendly DoALL Sales-Service Stores 
in 38 cities. See your classified directory. 


“ Machining is easier—saws to any 
shape on a band machine! 


 Heat-treating is simpler— it's non- 


FREE GUIDE CHART 
GIVES 1576 
STANDARD SIZES! 


A valuable toolroom 
aid, complete listing of 
oll stondard sizes of 
air ond oil harden- 
ing precision-ground 
DoALL Tool and Die 
Steels is conveniently 
given on this easily 
read wall chart. Send 
for yours now. 


TS-17 


The DoALL Company 


Des Plaines, Ill. 
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NUT 
TAPPING 
MACHINES 


This installation at Shake; f, Divi 

nois Tool Works, Elgin, Il 

tion of productivity — with pr ion. 
Simplicity of set-up and lower operational costs 
can make your Nut Tapping Department one 
of the most efficient and profitable in your plant 
Submit samples and prints for a comparison 
with your present method. 


VERTICAL DRILLING MACHINES 
VERTICAL TAPPING MACHINES 
VERTICAL THREADING MACHINES 
TWO SPINDLE MACHINES 
ANGULAR MACHINES 
NUT TAPPING MACHINES 
HORIZONTAL MACHINES 
DRILLING AND TAPPING UNITS 
AUTOMATIC JiGS AND FIXTURES 
DRILL PRESS TAP HEADS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-236 


MANUFACTURING COMPANY 
435 EASTERN AVENUE, BELLWOOD, ILL. 


(Suburb of Chicago) 
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48-Hour Service 


on carbide tools ground 
to specified diameters 


Send us your order—Within 48 hours we will 
ship stock solid or expansion reamers and 
core drills ground precisely to your specified 
special diameters by skilled Staples craftsmen. 
Staples maintains a full line of these high- 
quality, carbide reamers and core drills to 
insure fast shipment of tools modified to your 
special needs. 


Write for information on the complete line of 
Staples Precision Carbide Tools. 


PROMPT QUOTATIONS ON ALL 
SPECIAL TOOLS 
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STONE 


high speed 
metal cutting 
machinery 


STONE Model M-100 Automatic 
Years Ahead in Features, 
Production, Accuracy 


ire using STONE ma- 
itting of many metals 


nly a short 


treatment 


M-100 or M-150 automatic, with bar feed as 
features the yatented automatic wheel 


1 pneumat 


d 


1 positis 


, , ’ 
r VISsé one h side of kerf and one 


» feed material werful 10 H.P. geared-in- 


tor delivers fu er to the cutting edge 


ng mac hinerv is vour an- 


on-ferrous or non-metalli: 
ble in 3'2 to 20 H.P., in 
matic operation. Write 


I I ition 
See the Stone exhibit at A.S.T.E. Show — Booth 541-545 


"'.. represented in every major industry throughout the world.”’ 


STONE MACHINERY COMPANY, INC. 


31 Fayette St., Manlius N. Y. 


USE READER SERVICE CARD; INDICATE A-3-238-1 


Vit FOR YOur Copy r 
04 
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JIG AND FIXTURE 
COMPONENTS 


LATCH BOLTS 

CAST IRON HAND KNOBS 

ALUMINUM HAND KNOBS 

QUARTER TURN SCREWS 

SHOULDER SCREWS 

NG FEET (3 TYPES 

SPHERICAL WASHERS 

FIXTURE KEYS 

KNURLED HEAD SCREWS 

TOGGLE SHOE CLAMPS & 
V-PADS 


HOLD DOWN AND 
CLAMPING TOOLS 


T-NUT & STUD SETS 
STEP BLOCK & CLAMP SETS 
FLANGED NUTS 
CUT THREAD STUDS 
TEE NUTS 
COUPLING NUTS 
ADJUSTABLE STEP BLOCKS 
STRAP CLAMPS (PLAIN & 
STEP TYPE) 
e 
CATALOG INCLUDES 
TRACING TEMPLATES 


y Me 


122 HOLLIER AVE., DAYTON 3, OHIO 
USE READER SERVICE CARD; INDICATE A-3-238-2 














Tablet 


for 


TIME 
SAVINGS 
IN METAL WORKING 


Right In Your Pocket 


Metal working men are keen on this Brightboy 
tablet They carry it in their pockets keep it 
handy on benches and machines. Brightboy’s unique 

working action of abrasive-plus-rubber quickly 
leans, burrs and smoothes edges and surfaces, re 
moves weld marks and tool digs 

4 Completely New Slant On Abrasive Finishing 

Stock multi-use Brightboy wheels, stocks, rods and 

blocks for machine and manual applications, achieve 
substantial time savings. Perform many operations 
never before associated with abrasive finishing. Ask 
your dealer to recommend the Brightboy numbers 

for your needs, and for the Brightboy catalog listing 

grains, textures, applications, machine speeds 

READY NOW: “Notes From The Brightboy Serv 
ice Engineer.”” An informal news letter describing 
3rightboy applications reported by Brightboy Serv 
ice Engineers. WRITE FOR YOUR COPY or ask 


your dealer 


BRIGHTBOY 
INDUSTRIAL DIVISION 
WELDON ROBERTS 
RUBBER CO. 


95 North 13th Street 
Newark 7, N. J 


America’s Pioneer Manufar- 
turer of Rubber-Bonded 
Abrasives 








USE READER SERVICE CARD; INDICATE A-3-238-3 
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Over UY 


x parallels, 
surface plates 


1¢ 
inspec- 


, 
- . 
na gral 


ol -tandard precision 
and type ol standard ang} 
} 
out plates. <traight edse> e 
and many other 1 
} 
product! 


COMPLETELY CATALOGED 5 le 


o help you 
precision job Most of the 
equipmen| jither carrie 
1 Mill S 
available I 


loca upply Distributor 
yr prompt 


readily 


HELP -- - 


3. PLUS ENGINEERING 
lying Challenge Surface 


For com} ke 
Catalog (N 
ACHIN 


THE CHALLENGE M ERY © 
GRAND HAVEN, mic 


HIGAN 


Gra 
nd Haven, Michigan 


Please send C 


SE-108 


FOR Fl 
URTHER INFORMATION 
ON, USE READER SES 
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Add Broader Range, Lower Cost 
INTERNAL GRINDING Capacity to 
Your Plain or Universal Grinders... 


—— 


By merely attaching two Series 5 Dumore Tool Post 
Grinders to the spindle housing on each of two standard 
grinding machines, a Midwestern manufacturer gained a 
far wider range of internal grinding capacity at much lower 
cost than other methods. 


The first unit is attached to an old standard grinding 
machine by means of a simple, angle bracket. Result 
a long-forgotten machine turned into a high production, 
precision internal grinder, saving the cost of purchasing 
a new machine. The second Series 5 unit is added to a 
brand new standard grinding machine by the same type 
bracket. Result: the company obtained the additional 
internal grinding capacity needed as well as the external 
grinding machine required, for less money! 


Eleven quick-change quills with available speeds from 
4600 to 42,500 rpm and wheel capacity from %” on 
shallow work to 1%” at 18” deep... give the Series 5 
its remarkably high versatility for hundreds of internal 
grinding jobs. What's more, the total cost for this equip- 
ment is a great deal less than for any other with com- 
parable .0001” accuracy and surface finishes of 6 to 8 
micro-inches 


DUMORE 
HAND GRINDERS 
@ JOB PROVED 
ever 100,000 in use 
@ Built best, priced right TOOLS 


DUMORE 


Lightweight, compact, bal- 


FLEX-SHAFT on, 


@ QUALITY BUILT FOR LONG LIFE 


| 
——- 


PY) 


The Series 5 Dumore Tool Post Grinder has a '2 hp 
distributed field, continuous duty rated universal motor 
and can handle wheels from “%” to 5”. You can use it 
for both internal and external grinding operations. Sim- 
plified mounting permits you to shift it quickly from one 
job to the next, or from one machine to another. 


MOUNTS ON ANY BASIC MACHINE TOOL planers, 
shapers, mills, grinders and lathes with 13” to 18” swing 

. . to provide precision grinding equipment at low cost. 
In addition, it can be easily adapted to special-purpose 
set-ups for special jobs. Eight other models available, 
1/5 to 3 hp, for every size of basic machine and grinding 
job. Write for catalog. 


SOLD THROUGH LEADING DISTRIBUTORS EVERYWHERE 


You can do more grinding with Dumore 
Grinders on any machine tool 


HAND GRINDERS 


— AUTOMATIC DRILL 
hh \ f and TAP UNITS * ‘ 
ft tithe PORTABLE MILLING UNI 
{ UUMORG [ MICRO-DRILLS 
(gy J TOOL POST and 
eZ 


PRECISION TOOLS 


THE DUMORE COMPANY 1310 Seventeenth St., Racine, Wisconsin 


a 


DUMORE 
: : PRECISION 
QUILLS 4 


Machined from solid bar stock. Close 
tolerance operation control. Free-running 


anced to minimize vibration, 
ample power. 5 models— 
1/20 to 1/4 hp ...e 
grinder for every job. 


Lightweight, cool-running hand pieces 
give sure grip, close control. For grinding, 
burring, filing, sanding, lapping, chamfer- 
ing, etc. 5 models. 








spindles regardiess of heat, speed or 
hours of use. Use with Dumore Grinders 
or—as heads in special set-ups, as re- 
placement spindles or high speed attach- 
ments. 5 basic types. 


FOR MORE INFORMATION ON THESE PRECISION TOOLS—WRITE FOR CATALOG 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-3-240 
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ACME HYDRIVE 


increases production 


Fs to “™s 


~~ 





--.and makes a hand operated 
turret lathe dependably automatic 


Acme, with 35 years of experience in the manufacture of The reasons for increased production are simple! The 


drill jig bushings which require precision straight holes, has uninterrupted operations of Hydrive continue, manned or 
developed for the industry a hydraulically operated turret not, after basic set up. A continual inspection can be main- 
drive for powering self-indexing lathes. Hydrive will adapt tained while Hydrive operates assuring less rejections in 
to turret lathes from bench sizes to No. 5 and automatically final stages. Hydrive always improves finish and quality 
operate the turret, feed the cross slide, change spindle speed of your porte. 

advance bar stock, reverse direction of spindle rotation for 


For further information check this coupon. Also check for 
tapping, and open and close collet. 


free showing of the Acme Hydrive film 


z 
% 


% = 


O Send me your Hydrive literature 208 N. Laflin 


ACME 


INDUSTRIAL CO. 
200-222 North Laflin Street 
Chicago 7, Illinois 


‘= Make arrangements for us to see your Hydrive film 


NAME 


© 


FIRM NAME 


we 


ADDRESS 


4 
{ 


>. | 


CITY STATE 


EE 
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Deep Etch COMPARATOR CH 
‘ GAGE 


FOR ANY MAKE 
OPTICAL COMPARATOR 


Comparetor charts are 
available in a greot vori- 
ety of stock plastic tem 
plates for threads, radii 
grid, angles, etc. at low 
cost 

Special charts can be 
developed from your blue 
prints to special specifi- 
cations and at close 
limits to suit any type of 
projector 


Request Stock Chart Catalog No. 56 
or submit prints for special proposal 


OPTO-METRIC TOOLS, we 


137 TE VARICK STREET - NEW YORK 13, N. Y. 











USE READER SERVICE CARD; INDICATE A-3-242-1 








THE FIRST WIDE RANGE 
DRILL PRESS VISE 


A JUSTO/QUICK 


CONTROL 
Maevy 4° wide removable jew insern stew [CM SE aE) 
VISE AND 
rere enherdecedendnivegeredtertets MMMM eae 


Y device designed te cut feet 


ncreese producthon 


simple, quick edeptetion for low cost jigs 


ond fixtures. 514” opening. Easy hand pres 


end belts the wor fon $31.50 


Send for complete cateleg giving prices and specifications on these quality, low-cost |W Products 


Te 234i i 
t-W CHUCK COMPANY @.::: 


USE READER SERVICE CARD; INDICATE A-3-242-2 


Better think: about 
“cookie cutter’ dies 


They offer you time and cost 
savings up to 90% 


-— 





Shearing 
Blanking 
Punching 


Piercing 


YOU CAN MAKE STEEL RULE DIES FASTER, BETTER 
AND CHEAPER WITH RICHARDS’ STEEL RULE INDUSTRIAL 
DIE-MAKING EQUIPMENT 


Benders and Cutte ectromatic” Pre e Sew 


Write today Well show you just what Richards equipment con do for you 


jl Kichatds lompany 


907 NORTH PITCHER STREET 2 KALAMAZOO, MICHICAN 


On Display Booth 1834 ASTE Show, Philadelphia May 1-8th 
USE READER SERVICE CARD; INDICATE A-3-242-3 








New 13" and 15" Precision Geared Head Lathes 
These new, more powerful, more capable lathes will: 
Work to the closest tool room tolerances ... Stand up 
under continuous, heavy-duty, production runs... 
Available in 5’, 6’ and 8’ bed lengths ... Features 
hardened bed ways, dial selector for spindle speeds; 
automatic lubrication of headstock and apron; 
independent drop lever clutches for power feeds; 
heavy, modern pedestal and 60 pitch gear box, 





Write for catalogs describing 
the new cost-cutting machine 
tools designed and built by 
SHELDON, ond, the name of 
your necrest distributor where 
you con see ond test them in 
operation. 


SHELDON MACHINE CoO. Inc 


4129 N. Knox Avenue, Chicago 41, Illinois 


USE READER SERVICE CARD; INDICATE A-3-242-4 
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*TRADEMARK 


... special form-relieved 
milling cutters available 
through your local 
Ilinite Distributor. 


a three flute end mill with a complete 
range of flute lengths...in a single tool! 


Here's new keyway milling performance! Tri-Mil End Mill has 
cutting edges running its entire length, offers greatly in- 
creased cutting life. When worn, end portion is simply ground 
off, new end teeth ground in. Adjustable adapter permits 
gripping mill closer to work surface for maximum tool rigidity. 


Visit OUR BOOTH 


Ke 


ASTE TOOL SHOW 


PHILADELPHIA 


Zz. 2. rel Ee EF. 


DIVISION OF ILLINOIS TOOL WORKS 
2501 N. Keeler Ave sg0 39, Ilir 


EZ... IEEE 


in action 


BOOTH NO. 826 





Faster Cutting MANHATTAN DIAMOND WHEELS For Longer Life 


Diamond wheels must be specially bonded to permit 
faster precision grinding and assure longer wheel 
life. Manhattan Diamond Wheels give you faster, 
cooler cutting action plus higher wheel efficiency and 
longer life on even the toughest jobs. They will not 
load or glaze, and require no dressing for wet or dry 
grinding. Resinoid bonded for tungsten carbide 
grinding, they cut cool and free with only light pres- 
sure, thus eliminating the danger of damage to heat- 


sensitive carbide. Special metal bonds assure the end 


result you require for glass, quartz and ceramics. 


Manhattan Diamond Wheels are made in a variety 
of surface-contact shapes the exact size and 
shape for your specific grinding conditions. Diamond 
concentration and grit size are also determined by 
your job requirements. You get a higher degree of 
efficiency for all cutter, surface, cylindrical or in- 
.. “More Use per Dollar” . . 


you use Manhattan Diamond Wheels. Try them... 


ternal grinding . . when 


WRITE TO DIAMOND WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION — 


RAYBESTOS-MANHATTAN, 


PASSAIC, NEW JERSEY 


INC. 


Belts * Hose * Roll Coverings * Tank Linings * Industrial Rubber Specialties * Abrasive and Diamond Wheels * Brake Blocks 


and Linings * Clutch Facings * Asbestos Textiles * Mechanical Packings * Engineered Plastics * Sintered Metal Products * 


Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-244 The Tool 


Engineer 





Reaming and chamfering in one trouble-free operation increases 
production on American Motors cylinder head line 


Big news in the industry is the sales 
climb of American Motors’ Rambler. 
At Rambler’s Kenosha plant, the line is 
operating at capacity to meet demand. 

Chicago-Latrobe Service Engineers 
work regularly with AM to get more 
and more production with greater 
precision into all their drilling and 
reaming operations. In the photo, 
four guide bushings are reamed and 
chamfered at one time—using Chi- 


cago-Latrobe Carbide Bore Reamers. 
This unusual setup is saving time... 
keeping vital parts moving. 

C-L tools for difficult drilling and 
reaming jobs may answer some pro- 
duction problem in your plant. Ask a 
Chicago-Latrobe distributor to bring 
in a C-L Service Engineer. Regard- 
less of the size of your operation, he’s 
at your disposal without cost or ob- 
ligation. 


434 W. ONTARIO STREET, CHICAGO 10, ILLINOIS 
ORDER THROUGH YOUR LOCAL C-L STOCKING DISTRIBUTOR 


DRILLS - REAMERS - END MILLS - COUNTERSINKS - COUNTERBORES - CARBIDE TOOLS 





DEWARD & ONTARIO 
BLUE SHEETS 


These 4-page folders contain com- 
plete information on forging, an- 
nealing, tempering, etc., and de- 
tailed laboratory i on physical 
characteristics of A-L Deward and 
Ontario. Ask for your free copy 


Address Dept. TE-3 


Punching, stamping and forming parts of 
this die are of air-hardening Allegheny 
Ludlum ONTARIO—heat treated to 61-62 
Rockwell C. Slides, frames and cams are 
of A-L DEWARD oil-hardening die steel 
—heat treated to 61-G2 Rockwell C. 

Ontario sections were pre-heated to 
1250 F, then heated to 1850 F, held art 
1850 F for about an hour and a half, then 
quenched in still air to room temperature 
Finally they were drawn at 350 F for about 
three hours. 

Deward sections (slides, frames and 
cams), were pre-heated to about 1200 F, 


then raised to 1420 F. As soon as they 
were uniformly heated and equalized with 
the furnace temperature, they were 
quenched in warm oil. Sections were then 
tempered for two hours at 325 F. 

Thus, two superior A-L steels com- 
bine to solve an intricate production 
problem. You, too, may have an applica- 
tion that will benefit from a better selec- 
tion of tool or die steels. For complete 
information, call your nearest A-L dis- 
tributor or representative today, or write 
Allegheny Ludlum Steel Corporation, 
Oliver Bldg., Pittsburgh, Pennsylvania. 


For nearest representative, consult Yellow Section of your telephone book. 


For complete MODERN Tooling, call 





Allegheny Ludlum 


246 FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-3-246 


FINE too, stee! 
Since 1854 
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SPEEDS ACCURATE INSPECTION 
from MINUTES to SECONDS 


Designed for easy portability and 
extreme ruggedness, this 12” Cadillac 
PLA-CHEK takes little more than 10 
seconds to set! Permits surface plate 
checking and inspections nearly 5 times 
faster than by ordinary methods. 


= 
: 


And, accuracy is assured! Between any 
2 points in the 12” range accuracy is j , 

ey A To increase the use- 
guaranteed within .00005”. Bs : daiiaiin ok as a 
With a reverse checking plate, a height- Pic 4 paeignt tose aye 
gage indicator is easily set for checking } ficing portability, this 
the underside of parts. Use of inside 6” precision-made 
micrometers, telescoping and internal a > riser may be used— 
cylinder gages gives this gage added ee upging sengs te 16". 


versatility. Send coupon TODAY for 
MAIL THIS COUPON FOR COMPLETE DATA 


complete details! 
CADILLAC GAGE COMPANY 
P.O. BOX 3806, DETROIT 5, MICHIGAN 


Without obligation please rush complete information 
on the Cadillac PLA-CHEK Gage line to 
Name 


Company 


Address 


pocccrr--- 


March 1958 FOR FURTHER INFORMATION, USE READER 





ATTENTION! 
Inspect this 


PRECISION 
drill team... 
for profitable 


GUN DRILLING! 


KEEP IN STEP with progress by 
converting your present equip- 
ment to GUN DRILLING with 
Sealol’s Precision Drill Team... 
COOLANT SUPPLY UNIT, 
DRILL ADAPTOR and/or 
FLUID TRANSFER. For reli- 
able, BLUE RIBBON PE 
FORMANCE on your step 
up-to-maximum production 

this equipment offers 
TOLERANCE finished H 

one HIGH-SPEED pass 


SEALOL (Type DH) DRILL 
ADAPTOR — feeds coolants 
from stationary source directly 
to cutting edge of rotating 
gun drill (at speeds to 10,000 
RPM, pressures to 1000 PSI), 
keeping work cool, flushing 
chips out continuously. 


SEALOL HI-PRESSURE 

COOLANT SUPPLY UNIT 
—for all types of precision 
drilling. Features micro- 
filtration, controlled cool- 
ant cooling with pressure 
automatically maintained 
(to 1000 PSI) and de- 
mand-rated volumes to 
40 GPM. Higher capacity 
units also available. 


Eyes Right! 
Put your plant in step 
with the demands of 
tomorrow by writing 
Sealol today! 


SEALOL (Type EL) FLUID 
TRANSFER—for high pressure 
(to 1000 PSI), high speed (to 
8,000 RPM) applications... 
for use with hollow shafts or 
spindles. Attachment is made 
at shaft end. 


SEALOL CORP 
433 Post Road, Providence 5, R. I. 


Please send Bulletin describing Sealol 


4 Drill Adaptor and Coolant 
vpply Unit 


Please send Informative Booklet, ‘‘An Introduction to Gun Drilling. 


Name Title 
Company 
Addre Ss 


Zone State 


ete gett 


USE READER SERVICE CARD; INDICATE A-3-248-1 
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FOR FAST ACCURATE 
HEIGHT MEASUREMENT 
it’s HEIGHT MASTER 


Multi-purpose Height Masters are portable, com 
pletely self-contained working tools. Specificaily 
designed for use in precision layout work 
inspection, checking jigs and fixtures, or where 
ever fast and highly accurate height measure 


ment is a prime necessity 
( 4 ; 
\? 
. 


Write for literature 
and price list 


FEATURES: 


© No gage blocks or other reference 
equipment necessary. 


Precision-built in sizes from 17° to 72 


Adjustable vertically from 2”. 
Certified accurate to .000050". 
Lends itself easily to scribing. 
Individually calibrated. 


Jealer/ Distributor inquiries 


Dial indicator easy to read 
Simple to operate. 
Competitively priced. 


PACIFIC GAGE, INC. 


A DIVISION OF DARCO INDUSTRIES, INC. 
2151 E. ROSECRANS AVE 
EL SEGUNDO, CALIFORNI 


USE READER SERVICE CARD; INDICATE A-3-248-2 








ATTEND THE 1958 
ASTE TOOL SHOW 


CONVENTION CENTER + PHILADELPHIA + MAY 1-8 


i> 


ATTEND top-level conferences, 


conducted by recognized authorities 


SEE ali 


and improvements in more than thirty 


the very latest advances 


major categories of industrial products 


on the newest production techniques 
and developments. 


MEET and exchange with 


management, engineering, production 
sales people from the nation's leading 


ideas 


industrial concerns. 


INSPECT the modern equipment 
and up-to-the-minute 
methods being utilized in 


Delaware Valley plants. 


manufacturing 
booming 


AMERICAN SOCIETY 


58 


OF TOOL ENGINEERS 


TOOL SHOW 


CONFERENCE 
MAY 1 TO 8 
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THE NEW 


No. 2 UNIVERSAL GRINDER 




















FEATURES: aw : me 
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PARKER + MAJESTIC PRECISION MACHINES 


Buffalo Forge 


Walker-Turner 


Sears’ Craftsman 


Sprunger 


Sigourney 


High Speed 
Hammer 


Shop Smith 








Jacobs and your industrial supply dis- 
tributor are ready to deliver the chucks 
you need and the service you deserve. 
First in chucks... . first in service. 


The Jacobs Manufacturing Company Cc bey uU Cc ~*~ Ss 


West Hartford, Connecticut 








Takes 

MINUTES to ADJUST... 

SAVES gr 
HOURS OF REBORING! > eer \ 


Jaw... on Today’s Metalworking Market! 


‘ Individual adjust 
1. Adjustment feature has .022” total Patent anak teateen Of 
movement Aop ed jaws makes hard 
. or 
Climinates rebdoring. 
Individual adjustment of jaws makes BEDFORD Precision-Made Products 


hard pads practical for most jobs. 





The ONE... O 
Accurate, Individually Adjustable, Chuck 





- Indicator 
Has rigidity of solid jaw. qa Gage n 9 
Adaptable to most power or scroll (+) = ==), —— . ‘\ 
chucks. — a Né> Ke) 
; Sy 
SAVE TIME! Soft Pads can be “finish bored” in Automatic : Adjustable 
tool room for specific job .. . greatly reducing Drill Unit A " Chuck Jaws 
production line ‘set-up time << Pad Type 








WRITE FOR FREE CATALOG AND DATA SHEETS 


- 
$= 





FAST SERVICE! Bedford stocks a complete assort é f Custom Gearing 
ment of Standard Adjustable Chuck Jaws aad Hard - Spline Shafts 
or Soft Pods for immediate delivery 





1 Engineering Service 





COL Tem Mat PEECION GLAS NCL 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-252-1 








AMERICAN SOCIETY 

SEE all the very latest advances 
SHUSTER 2AV end inprovemen's in more thon 
thirty major categories of industrial 


infinite, variable speed, electrically controlled, products. 
OF TOOL ENGINEERS 
PW tolsal-tileme Ala -me-lie-llelali-lallale 


ASTE TOOL SHOW 
and Cutting Machine? CONVENTION CENTER «© PHILADELPHIA MAY 1-8 
CAPACITY 


> 8a steel 


TOOL SHOW 
CONFERENCE 
3) 
mayiroe 





wi e. /16" to 3/16” mild 
wire, 1/16” to 5/16” high ten. 
sie wire, 50 to 200 FPM 


Send for complet 
on this high ona t details 


Low cost 


dependable SHUSTER! 


Ask for our quotes on your 


wire straightening and cut 
ting needs for any wire « ~ 
from .020” to he”. 


SHUSTERS give you straightened and cut wire In the Manufacturing of Small 
when you need it, at lower investment than any com- End Mills. 
parable machines. The right combination to lowered ’ Pare 
production costs is coiled wire plus a dependable Stock Sizes *4,/° Down to 
SHUSTER. Let one of our sixty representatives by 42”. 
(there’s one near you) give you the facts. Let us : , rae 
show you how you can materially lower your wire Special Sizes .1875” Down to 
production costs! & 020". 

Send for free, handy, wall-size split gauge wire When you think of small 


= END MILLS—think of Distributors in Principal 
chart from 41 gauge to 7/0. MICRO MINIATURES Cities 


WOODSON TOOL CO. 


155 S. Adeline New Haven, Conn ; 
USE READER SERVICE CARD; INDICATE A-3-252-2 i ; DICATE A-3-252-3 
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OM a Power-Full Idea in 
High Pressure Hydraulic Cylinders 


Series TH 
HM Heavy Duty Hydraulic Cylinders 2000 PSI Shock Loads 3000 PSI Non-shock Loads Meet JIC Standards 


Tested, tried and proved powerful components in 
today’s fast-moving automation picture, these rug- 
gedly constructed O-M Heavy-duty Hydraulic Cylin- 
ders breeze through heavy work loads, withstand 
shocks and strains, and provide smooth, dependable 


power for a wide range of pressures and operating. 


conditions. 


Important design and 
construction features: 


1. Head Seal—“‘O” Ring with leather back-up 
washer assures positive seal between head and 
tube. 

2. Heads confine tubing O.D. to prevent breathing 
and thereby provide additional insurance against 
leakage under the most severe conditions. 

3. Heads are counterbored to pilot in accurately 
honed tubing to assure perfect alignment. 

4. Multiple lip, self-compensating, Vee type rod 
gland packing. 

5. Step-cut ring type pistons are standard, but 
Vee type pistons are available for holding appli- 
cation. 

6. Rod gland cartridge is removable for easy 
maintenance. 


March 1958 


O-M Series TH High Pressure Hydraulic (oil) Cylin- 
ders are available in full range of sizes (1144” to 8” 
bores) with standard and heavy duty piston rods. 

Mail Coupon TODAY for Bulletin 105 showing 
descriptive drawings of cylinders, mounting accesso- 
ries and capacity chart. 


ORTMAN-MILLER MACHINE COMPAN 
13 143rd Street, Hammond, Indiana 


[] Have representative call 
[] Send Bulletin 105 


Name Position 





Company 
Address 








City Zone State 
SS Se Se SS ee Oe 8 ee ee eee ae ee a 
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More pieces per man-hour 
in your plant can start right here 


Wal 


int to get more out of your man-power, 
f power chucking 


the industry at your service through your 


. on the machines in Industrial Distributor. Put your p 


ur power 
shop or the lathes you are planning to buy problems up to him, or, if you prefer, write d 


ite ire 
AY UII 


Vilu 


The successful application of power chucking to to our engineering department. 
ines and your work calls for highly spe- For information about Skinner’s complete 
know-how of basic power chucking equipm 


log to Dept. 183 


HE SKINNER CHUCK COMPANY 


ESTABLISHED 1887 
NEW BRITAIN, CONNECTICUT 
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s Ti of Steel Sopics & < 


0 BETHLEHEM sTEEL COMPANY, BETHLEHEM, PA. 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


o 1 / 
AF P (y 
=f At YourG Marks 


~~ 


Hundreds of red-hot wrenches per hour 
formed and broached with 57 HW 











Milling the “bite” into precision 

rock bits— Security Engineering, a Division of Dresser 
Industries, Whittier, Calif., produces high-penetration 

rock bits of unvarying quality for oil well drilling. Here 
they do it on a production-engineered 4-spindle mill 
from Kearney & Trecker’s Special Machinery Division— 
where Kearney & Trecker takes the “special costs” 

out of high-production machine tools. 





6772 W. NATIONAL AVE., MILWAUKEE 14, WIS. 





KER TOWAURES} CY 


—g" = 








Kearney & Trecker's man on the job... 

Verne Kidwell of Moore Machinery Co., Los Angeles, 

followed through from original planning to final installation of the 4-spindle 
rock bit mill. For expert milling counsel, call the Kearney & Trecker man near 
you. And remember to ask him, or write direct for free comprehensive catalog 
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ALL THE ADVANTAGES OF GRANITE PLUS 


The stability of a hard Ren 
plastic surface which wears 
longer and is permanently level. 


WM PLASTICS, INC. 
5422 S. Cedar Road e 


PLASTICS FOR INDUSTRI 


‘IC SURFACE PLATES 


Fine Grain Granite 


Faced with 


IWER INITIAL U 
Savings up to 50% on the cost 
of this type of equipment over 
other types of surface plates 


Plastic 


. 
FASTER 
Eight (8) standard sizes can be 
delivered in less than half the 
time formerly required. Special 


@ Won’‘t warp, swedge, rust or corrode. 
@ Non-magnetic — abrasive resistant. 
@ No oiling or special care needed. 


Lansing 17, Michigan 
SINCE 


sizes also available 
ADE IN DUR USED RENA 
Should a Renaud plate need re-surfacing simply 
order a new plate and upon arrival return your 
used Renaud plate for generous trade-in allowance 


P 4p CS CLE OTE EERO AE Si 
DIMENSIONS A 


Surface Ledges 
Dimension No. Fr. 
24 x60 

2x5) 


Surface Ledges 
Dimension No Fe. 
48 «x72 ° 

10 4x6 
14 


12 
. 20 
36° x 60 
3x5 10 
16 


16 
24 
36 «x72 
3x6 12 
18 


10 
20 
48 x60 
4x5 10 
18 


16 
28 


enoeno aenoianod 


2 
4 
° 
2 
4 
te) 
2 
4 
ie) 
2 
4 


Accurate within 002" T.1.R. of true plone across corners 
SHIPPING WEIGHT 
1004 per sq. ft. for 6" Thick 1704 per sq. ft. for 10° Thick 


t 1354 per sq.ft. for 8" Thick 200%persq ft for}2 Thick Jy 
Sa ge 
_ a aay a5 nemetsge’ 
POPs Ae 
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You CAN Resharpen 
High Speed Band Saw Blades 
“TEMPO” 


The new universal automatic saw 
blade grinding machine for gen- 
erating straight or curved teeth 
without depending on the shape 
of the grinding wheel. 


For circular saws, power hack 
saw blades, and HIGH SPEED 
STEEL BAND SAW BLADES. 


See this machine 
Booth 972 ASTE 
Show, Philadelphia 





CAWI MACHINE CO., inc. 


34 Exchange Place « Jersey City 2, New Jersey 


USE READER SERVICE CARD; INDICATE A-3-257-2 
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New HYDRA-LOCK EXPANDING ARBOR 


The ONLY Arbor 

Expanded with 

HYDRAULIC 
PRESSURE 


The HYDRA-LOCK ~papoe On 
principal has many ARBOR” 
other uses other than arbors and chucks. 


Fixtures + Gages + Special holding and locating devices 


\ 


HYDRA-LOCK is a patented, hydraulically expanded, precision 
tool, for internal or external chucking of parts or tools, for all 
types of machining, grinding and inspection operations. HYDRA- 
LOCK Arbors are expanded by a self-contained hydraulic sys- 
tem, which assures you of the only true, equalized, accurate 
centering force. 
The base arbor completely fills the |.D. opening. Because there 
is no line contact, there is no wobble of the part during machin- 
ing. This results in better finish, squareness of faces, and guaran- 
teed concentricity. 
The ‘Arbor on Arbor” consists of a base expanding arbor, on 
which you can use sleeves or wheels of any size. You get the 
same expansion on the O. D. of the wheel as on the base arbor. 
In many instances, only one base arbor is required to do a 
variety of holding applications. 

Some territories available for Dealers or Distributors. 


A & C ENGINEERING COMPANY 


12024 E. NINE MILE ROAD - WARREN, MICHIGAN 


USE READER SERVICE CARD; INDICATE A-3-257-3 








The application of Bullard Man-Au-Trol a | a 
Vertical Turret Lathes, Model 75, to the machining COMPRESSOR CASE 
of aircraft turbine compressor cases clearly demonstrates 


the superiority of automatic operation. 


According to Mr. George E. Saupe, Chief Manufacturing Engineer at Solar 
Aircraft Co., San Diego, California, these are some of the advantages: 


1 Spoilage practically eliminated 
g ) 
2 Machining time reduced from 14 hours to 1 hour and 42 minutes per unit. 
ROUGH PIECE 
3 In process inspection unnecessary. 
4 Better production control. 


S Reduces error of the operator. 


6 Less work in process inventor) 
y 


A call, to your nearest Bullard Sales Office or Distributor, can be your first 
step toward time saved and money earned with your machining problems. 





TT 








; 
§ 
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ae 
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Loosen, change, tighten. ..and youn tack acemeeee It's 
as quick and easy as that with Coromant T- ++. mewest, 
fastest throwaway-type, carbide toolholder on the market. 

Only T-Max enables you to either or both the carbide 
cutting edge and depth of cut without removing or replacing 
chip breaker. 

When set screw is loosened, a spri automatically 
lifts and holds chip breaker against ctutian ane 
index insert with no waste motion. When changing cut, a push 
with the wrench clicks the solid carbide chip breaker into desired 
position for light, medium or heavy cut. 

@ Precision-made recess seats insert occurately—insures machining precision. 
®@ No protruding parts—two or more holders easily clamped together. 


@ Shank of hect treated alloy steel, HRC 50, guards against damage. Special 
SR treated, anti-rust finish. 


@ Precision cast, alloy steel clamp is streamlined for free chip flow. 
®@ Low cost chip breaker cuts replacement expense. 


SANDVIK STEEL, INC. 


1702 Nevins Read * Fair Lawn, N. J. 
Tel. SWarthmore 7-6200—in N. Y. C. Algonquin 5-2200 
CLEVELAND «6©@ )«6CHICAG:«Csis@SsCMETROIT)§«=6@—CLOS ANGELES 


SANDVIK CANADIAN LTD. P.O. Drawer 1330, Station 0, Montreal 9, P. 0. 


FROM ORE TO FINISHED PRODUCT WITHIN THE SAME COMPANY 
*Patent Applied For 
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Set No. 84 


GEAR MEASURING WIRES 


A Complete Combination of 4 \K Gear Wire 
Sets covering Series 1.92, 1.728, 1.68 and 1.44 


Illustrated above is the newest Van Keuren Gear Wire Set No. 84 


Set No. 84 is a multi-purpose set designed to cover a range of 26 diametral pitches from 2 to 80 


with wires from each of four different and popular wire series:— 1.92, 1.728, 1.68 and 1.44. 


Because of duplication of wire sizes, this set which would normally involve 104 sizes reduces to 
84 sizes. The economy here is evident. 


The latess VK Gear Measuring Tables, available in Catalog and Handbook No. 36, have been 


arranged for use with all four of these gear wire series. Thus the set can be used in conjunction 
with the tables in many ways, such as 


‘ 


[Prick me of internal , 
. — Helica 1? Measuring belical 


: gears when normal diametral pitch is 
spur gears, splines and P 


ae ( one of the 26 for which the set was designed 


he » . 

te | ron a 19) . nions & 
Involute more than cae wire size sies 1.92. 

| 

j ee 116 c te ! Ser ucea 
Profle \ 1.728 and 1.68 for externals. Series 


’ , ' ears 
1.68 and 1.44 for internals “6 


now ” gualiebie for the first time in VK Circular G38 
Rivi mg measurement values and change factors for re- 
duced gears which mate with pinions enlarged in accord- 
ance with the latest American Standard covering involute 
fine pitch gears). 


ring enlarged pinions and reduced gears (tabl es are 
Enlar Ree a 


Complete information regarding the use of gear measuring wires is contained in a fifty-page section of the VK 
Catalog and Handbook No. 36. Included in this section are the most complete gear measuring tables available, 
as well as all necessary formulas and equations for computing non standard spur and helical gears. Numerical 
examples are included. This book is available on request. 


VK Gear Wires are held within .000025” for roundness and exact size. Surface finish is 1.5 RMS or better. 


If complete coverage of all series is not necessary, sets covering single series such as 26 Ex. or 26 Int. are also 
available. See Catalog No. 36. 


\K Be 


174 WALTHAM STREET, WATERTOWN, MASS. 


39TH YEAR Optical Flots . . . Light Wave Equipment . . . Light Wave Micrometers . . . 
Gage Blocks . . . Wire Type, Toperlock and Trilock Plug Gages . . . Master 
Setting Disks ... Thread Measuring Wires . . . Gear Measuring Wires . . . Carbide 
Plug Goges . . . Lops and Surface Plates . . . Precision Lapping Service. 
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YOU CAN TAILOR AIR CONTROL UNITS 
FOR ANY JOB WITH STANDARD SCHRADER PR 


Every day more designers, more 
engineers are solving problems 
with air. They’re planning air 
systems to hold, clamp, move, 
trip, feed, eject ... from tiny 
parts to 3000-pound coils. 

Air is versatile, economical, 
safe, fast. And when you select 
your components from Schrader, 
you choose from the most com- 
plete line of air products. When- 
ever you mechanize manual op- 
erations, or automate mechan- 
ized ones, investigate air. 
Schrader engineers are prepared 
to help you like we did here. 


ERE’S AN Ih N SP PROBLEM SOLVED 58 How to strip 
steel from 3000-pound coils: 

Radial jaws actuated by a Schrader air cylinder hold the coil firmly on an 
expanding mandrel. A 4-way valve and a pressure regulator govern the air 
power. Wherever uncoiler is needed it is plugged into an air line with quick- 
acting couplers. Opening the 4-way valve actuates the cylinder and the oper- 
ator works freely at this machine. Just imagine the time and trouble, this one 
idea saves this company! Here’s the hook-up 





‘/ 
Four-Way Hand Valve oper- = 
ates through a simple hand . , . f 
lever. Can also be operated lub-air-ator: special 3-part unit that lubri- Double en! Cylinder: is used here for its powerful two- 
automatically or with pedal. cates, regulates, filters air line. Easily ad- direction stroke. For one way powered stroke, use single 
jvsts pressure. acting cylinder with integral spring return stroke. 


We can help you put Schrader Products to work just as profitably 
and our Distributors are conveniently located for fast delivery. 
Information is available by writing directly to us— 


A. SCHRADER’S SON, division of Scovill Mfg. Co., Inc. 
462 Vanderbilt Avenve, Brooklyn 38, N. Y. 


nee See QUALITY AIR CONTROL PRODUCTS 
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This assortment 
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f castings represents about half the number of new parts that go into production at Arwood’s five plants in a typical week. 


Could Investment Casting make your new part cheaper to produce? 


...@ prompt, candid answer is yours for the asking 


Arw 


n receipt of a drawing or sample of your part, 
nelling 
spe Lung 


+ 


give you a pre mpt h mest appraisal, 


we will also sugg 


propose to furnish. We 
m changes that may save you money 


parts performance 


Arwood can handle the complete j 
oling through to finish machining, in any 


} } 
allov. Arwood assumes complete responsi 


curement problems are at an end 
Arwood's five fully-equipped production plants and wel 


. " 
Ol rooms are geared to give fast service Fac h job 


IS II dividuall, SC heduled to assure Vou of delive ry ot finishe d 


castings in the shortest time possible 


arwood 


PLANTS IN BROOKLYN, N. Y GROTON, CONN.; 


269 
262 FOR FURTHER 


INFORMATION, USE READER SERVICE CARD 


and small companies come to Arwood for quota- 
without obligation. Why 


Large 
tions at the rate of fifty a day 
not let us help you evaluate the potential savings you may 
realize by making your part an Arwood investment casting? 


eocccscecccccccs 
° 
Write today to reserve your free copy 
of the new 48-page Arwood Manual of 


————— Investment Casting, soon to come off the 
press. Provides all the information you 
need to evaluate the technique and usé 

| hel l lesig blem 
, it to help solve your design problems 
a= lh 


end 


a ee 


eeeeeeeeeeeeeee 


—— 


ARWOOD PRECISION CASTING CORP. 
322 West 44th Street, New York 36, New York 


ugh tooling 


engineer- 


mpiere service 


an 
9 
Sixty 


s 


from de 


two 


i 


LOS ANGELES & N. HOLLYWOOD, CALIF. 


$ 
ch machining 

ac g 
rom cogs! fo cod 
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ADAMAS DEX-A-TOOL cuts 
machining costs _ 


Only Dex-A-Tool gives you all 10 modern design 
features ... features that mean faster set-up, 
closer tolerances, fewer parts, and less downtime. 


ae 


b, eae 
.. 
® Eo ys y 
q* | 
| Fully adjustable chipbreaker Extra thick carbide anvils... Easy indexing . . . clamp lock- Holds both thick” and “thin” Chipbreaker Ciamp Faced with ae 
i in increments of .030° thickest shank-supported anvils ing screw may be loosened from inserts ... allows you to utilize Thick Carbide... provides } 
Insures excellent chip contro! in the industry. The thick anvil bottom as weil as top. Simplifies economical thin inserts (%” much more wear resistance than 
l One piece positive locking. No in Dex-A-Tool gives more insert indexing when holder is wherever possible and still main- thin carbide coating or cast } 
wasted machine time changing rigidity to throwaways and pro- upside down tain the advantage of switching alloy clamp 


non-adjustable chipbreakers to vides the ideal platform for to thick inserts (@4s”) when- 
get proper chip contro! maximum insert performance ever necessary 


o ¢ 


COUNTERSUNK 
BOTH SIDES 


Setscrew chipbreaker clamp Combination chipbreaker — Anvil invertible as well as 
permits fast positive reset clamp...single unit construc- indexable... extra thickness of 

ting of chipbreakef after insert tion means no loose chipbreakers anvil allows countersinking of g 

indexing. Nylon plug engages to fall out. Inventories reduced both sides. This permits anvil to 

the setscrew and prevents any Simpler use gives a savings in be inverted for extra life 

loosening of setscrew production time 


Special high temperature Carbide or stee! anvils... your | 
brazing alloy...used in braz- choice of carbide or copper | 
ing carbide chipbreaker plated hardened high speed 
clamp. Prevents braze failure 10 steei anvils 

during high machining tem- 

peratures 


No other toolholder has fewer parts than Adamas Dex-A-Tool... none are easier to 
operate. Dex-A-Tool’s features add up to more production per insert corner. Measure this 
extra savings on your own machines . . . plan a test of Adamas Dex-A-Tool today! 


Fer additional Dex-A-Tool literature, an actual demonstration test, 
or a free copy of “Throwaway Tooling Set-up and Follow Thru” write: Dept. 262 


DAMA Team Dex-A-Tool with Adamas 
throwaway inserts and gain top 


CARBIDE CORPORATION, performance under varying ma- 
KENILWORTH, N. J. chining conditions . . . top per- 
PRODUCERS OF TUNGSTEN formance possible only through 
CARBIDE TOOLS, TOOL TIPS, Adamas wide range of quality 
DIES, WEAR PARTS, controlled grades. 
hes DEX-A-TOOL AND CERALOX. 
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Do your machines 


Built-in Future? 


When you buy new hobbing machines, gear your thinking to the future. 
it is not enough just to meet today's production requirements. The 
machines you buy now must have “built-in” features that will measure 
up to the high-speed production demands of tomorrow. 
The Lees-Bradner Company manufactures a complete line of hob- 
bing machines designed to fulfill varied requirements. 
For example, this 7-HD Hevi-Duty Single Spindle Hobbing Machine 
is built to hob foday at tomorrow’s higher feeds and speeds. It's a 
heavy, powerful machine equipped with a new hob head featuring 
an axial shift of 314 inches. 
The 7-HD is also available in 4 and 6-spindle rotary models. 
For complete technical information on Lees-Bradner “years ahead” 
Hobbing Machines send for your free 7-HD brochure ... or contact "| Features of the LEES-BRADNER 
the Lees-Bradner representative in your area. f 7-HD Hevi-Duty Hobbing Machine 





s R acity i P 
IF YOU THREAD OR HOB... GET A BETTER JOB WITH A LEES-BRADNER i a aeeaaneiesn a 


@ Maximum hob size 4°x4" 
@ Max. dia. capacity with 4” hob ia 


i §=©6@ Max. dia. capacity with 3” hob 8” 
- i @ Axia! shift to hob 3%" 
@ Weight, net Ibs. 9,300 


CLEVELAND t1, OHIO - USA CHYy— 
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ez... 0. 2... ATTEND THE 1958 


OUSSELL ASTE TOOL SHOW 
CONVENTION CENTER + PHILADELPHIA « MAY 1-8 


SEE all the very latest advances 
j / and improvements in more than thirty 
: major categories of industrial products. 
Td A 
ATTEND top-level conferences, 
conducted by recognized authorities =» 
on the newest production techniques ? \ 
DEEP 


and developments. 
THROAT PRESS HORN PRESS O 81. PRESS DOUBLE CRANK PRESS 


THESE 40 -TON PRESSES ¥ MEET ond exchange ideas with 


take job after job in stride and give you top speed tr ae a aR i repens 
a : sales people from the nation's leading 
and uniform output on a variety of work. They 


. sae s . industrial concerns. 
stress simplicity in every detail to achieve quicker 














set-ups, easier changeovers and simpler operation. 


All are extra rugged, high precision units, made to INSPECT the modern equipment 
and up-to-the-minute manufacturing 


methods being utilized in booming 
Delaware Valley plants. 


withstand hard usage and assure long, satisfactory 
service. They are very moderately priced. 





you let our engineering staff as- 


exclusively through leading 
sist you. There is no obligation. 


machinery dealers. AMERICAN SOCIETY 
Choice of 25 models in 5 to 40-ton sizes. 
Manutacturers of Rousselle Presses > 
SERVICE MACHINE CO. 58 
2310 WEST 78th STREET 
CHICAGO 20, IL. © 
ER SERVICE CARD; INDICATE A-3-264-2 OF TOOL ENGINEERS 
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1 Significant sevings may result if Rousselle Presses are sold 








TOOL SHOW 
CONFERENCE 
MAY 1TO 8 








From cutters to taps 


complete 
line 


is the shortest distance to 
top production 


From inspection to service — 
the complete line of Butterfield 
cutting tools helps you make the 
most of your product — and 
production. 

There are Butterfield ware- 
houses in Chicago, Cleveland, 
Detroit, Fort Worth, Los Angeles, 
New York, San Francisco. 

See your Butterfield Distribu- 
tor for precision-made drills, 
reamers, taps, dies, cutters, end 
mills, hobs, and carbide tools. 


BUTTERFIELD 


... the cutting tools that make the most of your product 
BUTTERFIELD DIVISION, UNION TWIST DRILL COMPANY, DERBY LINE, VERMONT 
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FOR DEBURRING e DESCALING e GRINDING e BURNISHING e POLISHING e FORMING RADII 
MICROINCH FINISHING e RUST-INHIBITING e¢ WORK- HARDENING 


has the right 
barrel finishing 
equipment 


ALMCO’S “ADVANCED DESIGN’ SERIES 


Thirteen great models in this sé 


‘ 
¥ | machines feature a wile range of \ 
or you = speeds (infinite from 6 to 30 rpm 
ing possible economical deburrir the greatest 
variety of parts. Each unit has ! ISIV gn features 
and rugged construction to stand up under all types of punishing 

applications 





SUB-O-MATIC 
AUTOMATED SYSTEMS 

MULTI-COMPARTMENT ms scale nil 

BARRELS 1 

Do vou | rring 

ing problen 

rocessing larg small quantit 


be too costly 


FIXTURE” TYPE BARRELS 


1 by 


non-auto- 

















CUSTOM-DESIGNED BARRELS 
Almco designs and manufa 
cial barrels of all f 
where standard 
effectively used 
smallest type to the | 1 I “ae ; 2 
rel such as the 60” diameter fe ~aceepeaegti : ey dager 
length barrel shown above ial large : ae — ing smah lots o 
diameter barrels with double y Tal | parts and for companies with 
triple flat doors are also available t ; ae ee : : i arts. Also 
accommodate extra large par nd t “peta Ne en _— Raggi: 
allow abrasive media to flow freely “ selenite esearch and 
over the outer periphery of the part eee ee me -_ 
Your special problems may be solved - nits ae sex cnerggee These 
with one of Almco’s custom-designes F a we? ” ngineered 
barrels. Material handling systems « ” ; . eae eet egpecnaptaing 
also be closely coordinated with specia ~~ 9 "gk a ee my pene 
‘ecmrcellr se ar v features 
j : mco ma- 


SMALLER MACHINES 





Almco deburring and finishing machines 
are ruggedly constructed to perform 
on a round-the-clock basis. They in- 
corporate the best engineering design 
required in the industry — your assur- 
ence of versatility and economical proc- 
essing of work parts. Optional equip- 
ment includes material handling devices 
and systems, automatic forword and 
reverse, double or triple flat doors, sin- DIVISION OF QUEEN STOVE WORKS, INC. 

SAMP 2 ¢ le and dual timer controls for avto- 1Q2 

SAMPLE PARTS PROC ESSED without ania delay starting and stopping, per- 3 Marshall Street ¢ Albert Lea, Minnesota 
forated drain doors for flushing and 
rinsing, unloading devices, etc — r] Sales and Engineering Offices in Ch cago, Detroit 
full and complete line of Almco Super- : ; : 

sheen Genel tiehtine compounds and Newark, New Haven, Philadelphia and London, England. 


this moder Almco test lab 
etterhead for address of 
eb or send parts direct to 
Enclose specifications de- 
fre ae — 
- "2 PAGE. TARREL FINISH NG media of all types made especially 
“ ° for use with Almco precision barrel 
HA NDBOOK SENT ON REQUEST finishing equipment 


os Angeles 


’ 











Designers and Builders of all types of Barrel Finishing Equipment for the Metalworking Industry 


» +r - . 
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COMPUTER TECHNIQUES 
solve special gear and cutter designs 


ng designers exceptional freedom in their them into the computer. As fast as the oper- 
I 
ations for special gears to improve de- ator can type, the computer does the figuring 
electronic computer easily makes the which used to require hours of labor. 


sentipesetmnecnt five Aarperniea Intesbiire Fellows Gear Shapers tooled with Fellows Cut- 
ters lower costs and speed production on 
internal and external spur, helical and her- 
ringbone gears. Many examples of interest to 
designers are shown in the booklet, “The Art 
of Generating with a Reciprocating Tool.” 
A punched tape holds the basic formulae, the Just write any Fellows office for your copy. 
computer program. Variables for a particular 
Fellows Cutter, Shaving Tool, or Master Gear it ae 
are typed on an electric typewriter which feeds eceate ta . sos 

048 North W 

50 West Pleas 


835 West N 
6214 West Mar 


THE 
PRECISION 
LINE 
| Gear Production Equipment 


ls to meet the most critical requirements 
‘his high-speed Bendix Computer shortens 
hours of calculation to minutes, permitting 
complete mathematical study of complex 


problems. 











—_ — 
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NEW BALANCED CUTTING ACTION 


WV OLAMCE 
ECARNO-MILLS 


THE ECONOMY MILL NEW DESIGN NEW CARBIDE 


” 
“ 





Moke your money count! Reploce more 





HS. Rotories and Mounted Grinding Points 





A NEW 
LOW PRICED 
HIGH CLASS 
PERFORMER 
YOuR 


SPECIAL 


DEBURRING 
PROBLEMS 
| of ARE SOLICITED 


OPERATE EFFICIENTLY AT USUAL CARBIDE 
SPEEDS, YET PERFORM BEAUTIFULLY AT THE 
SLOWER SPEEDS OF STEEL CUTTERS 


SOUD 
CARBIDE 
CUTTING HEADS 


22 Shapes and 
Sizes Avorlable 


$s, an Zzes. \ 





| PHONE. WIRE. OR WRITE US NOW 
, FOR PRICES 


Souorance TOOL INDUSTRIES INC. \ 


728 lowe Avenve - Sagiecw, Michigen \ 
Ask for a Severonce cotateg today ™ 
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end OVERSIZE & 
BELL-MOUTHED 


When tapping and reaming, it is a 
simple matter to avoid oversize and 
bell-mouthed holes. In fact, all that 
you have to do is change over to 
Ziegler Tool Holders. 
The Ziegler is so designed that it auto- 
matically corrects imaccuracies up to 
1/16” on the diameter in the align- 
ment of the work with the spindle. 
This means that, even though the set- 
up may be 1/16” from being perfect, 
the machine will still turn out perfect 
work. If you have been suffering 
spoilage losses from oversize and bell- 
mouthed holes, try the Ziegler holder 
and see how it will solve your prob- 
lem 
——- PROMPT DELIVERY 
any machine 
used for 
tapping or reaming 


WU. M. Z| EGLER TOOL CO 


roller drive floating tool-holders 
13566 Auburn » Detroit 23, Michigan 


Write For Catalog 





direct reading of 50 millionths! 


high precision 


OPTICAL JIG BORER 
Type VL 600 | 


With capacity and 
features you'd expect 
only in very expensive 

machines 


No gauge Diocks, measuring rods 
or lead screw dials needed 
For heavy duty as well as the finest 
precision boring and facing operations. 
Eliminates unnecessary time and 
expense in layout and measuring work 
Also available with electronic 
automatic positioning 

o.b. pier, N.Y. or LA 

d. Includes full insurance 

nd set-up by factory 


@ Smaller and larger c 
also available 


city machines 


You can depend on its 

ABA of Western Germa 

built jig borers for 25 years 
most respected names | 

also makes optica 

of various sizes t 

ing scales manufactured by 

top plants throughout the U.S. a 


ANOTHER 
MACHINE 


COLUMBIA wrernarionac corPoRATION 


5 44th DRIVE LONG ISLAND CITY 1. W. ¥.. TELEPHONE. STILLWELL 4-1546 


USE READER SERVICE CARD; INDICATE A-3-268-3 
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CONFERENCE 2 
3) | 
mayitroe 


MEET and exchange ideas with 
management, engineering, produc- 


tion, sales people from the nation's 


TOOL SHOW 


leading industrial concerns 
OF TOOL ENGINEERS 


ASTE TOOL SHOW MAY 1-8 


CONVENTION CENTER + PHILADELPHIA 








USE 
GATCO ROTARY BUSHINGS 
WITH 
Your Boring Bars 


FOR 
ACCURACY 
and 
SAVE WEAR 
Eliminates expensive tool 
construction — Reduces tool 
wear — Prevents seizure and 
pilot breakage — Especially 
adapted where precision is 
required 


BORING 
inner race of the 
GATCO bushing rotates with 
the tool, piloting the tool ac- 
curately below or above the 
ORIGINATORS OF THE work—or both 
ROTARY BUSHING 


42324 ANN ARBOR ROAD, 
GATCO ROTARY BUSHING CO. PLYMOUTH, MICH 








Telephone PLYMOUTH 1472 











USE READER SERVICE CARD; INDICATE A-3-268-4 
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HARTFORD DOUBLE END MACHINE 
3,969" Complete 


Opposed operations simultaneously 


Quick change of stroke, feed rate, spindle speed and 
unit position 


@ Handles parts up to 28” long 
® Available with manual or automatic interlocked cycle 


@ Coolant tank, coolant pump, chip pan and coolant 
troughs integral with base 


@ Drill capacity to 6” in mild steel with 19-150 Unit 


®@ Tapping capacity ¥” with a maximum stroke of 11/2” 


Use with small index table, manual or air clamp 
fixtures, hopper load devices or vibration feeders 


Adaptable to multiple spindle head applications 
Performs two operations per hole with index table 


Inexpensive, fast, flexible centering operations 







Available as basic machine — completely tooled or 


Aode! 10-21 h t 
Mod 0-210 as shown less fixture, as separate components 


F.O.B. Simsbury, Connecticut. Price and 





specifications subject to change without notice 


. - 
~ oR of 
, , =e. 
Pe 
Rectangular Bases — Automatic Drilling and Tap- Automatic Cam Feed Drill- 


Automatic Lead Screw 
60” finished mounting . ping Units — The Hartford ing Units—T models of Tapping Units—N 


these mech ve, fect 


g and 
ossembly 
machines such 


ndex ng 


Machine Too! Division 
THE HARTFORD SPECIAL MACHINERY CO. 
2803 Homestead Ave., Hartford 12, Conn 


Send me complete informat 


component 


Hartford also makes automatic Thread Rolling Machines, 


Special Machinery and the world famous Super-Spacer. 


. : 2A ’ : ’ 
/ similarity hod yeal-lite con paniy is pitrel pile nriond 


_———-*» 


Who took the mushrooms 
out of the switch box’? 


Maybe it was the size of the prizes 
on those TV quiz shows. Or Federal 
expenditures. Something certainly 
was influencing Watson Volts. 

- ny All of a sudden, 

Vo } he began to think 

. s in terms of astro- 

nomical figures. 

~ Told his produc- 

<Y ae tion people that 

he wanted a new 

Re r for their electrical switch 

box. One that would take 20,000,000 

(yep, that’s right — twenty million) 

impacts! And do it without appreci- 
able wear! 

Like the hermit who saw a giraffe 

for the first time, the production 
manager said, 
‘There ain’t no 
such animal!”’ 
Suspecting, of 
course, that he’d 
eventually find 
that there was. 
Which he did. 

Somewhere along the line, A Sa- 
maritan told the p.m. about Ampco 
Metal. About how it is a whole 
eries of uniform-quality copper-base 
alloys engineered to meet a wide 
range of special-duty requirements 


Turned out that Ampco Metal was 
just the ticket. It took 30 impacts a 
minute — minute after minute, hour 
after hour, day after day. And it 
passed inspection without a sign of 
peening or mushrooming! 


More than that, it was available 
as extruded solid rod in a stock size 
that closely paralleled requirements. 
And it took less machining time. 

Everything was under control 
including costs! a od 

a 


Ampco Metal = = 


extruded solid 


rounds combine FN a 
high strength and hardness with ex- 
ceptional resistance to wear, fatigue, 
and corrosion. 


Companies in many fields regularly 
use extruded solid rods of Ampco 
Metal — for bearings, bushings 
worms, gears, and other vital parts. 


Your Ampco stocking distributor 
can supply diameters from 1g” to 
536”. Call him for prompt service. 
If you don’t know 4, 1\¥, 
who he is, white Te 
us for his name. Ampco Metal, Inc 
Dept. TE-3, Milwaukee 46, Wis. 
(West Coast Plant: Burbank, Calif.) 


AMPCO’ METAL 
The metal without Q)/ equal 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-270 
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THE LATHE — LeBlond 25” Heavy Duty Engine Lathe 


THE OPERATION — Rough sizing a steel 25" heavy duty spindle forging, using a ‘/2" cut 
THE CHUCK — Horton, of course 


HORTON CHUCK DIVISION 
Greenfield Tap and Die Corporation 
NEW HAV . ~-ONN 
Call Your Horton Distributor Now! 


March 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-271 





Heavy Duty Drill Presses 


Hole Capacities from 1“ to 2-'/: 


“SEE THEM IN OPERATION” AT THE A.S.T.E. SHOW — BOOTH NO. 1470 


ALZMETALL Machine Tool Factory & Foundry Ltd., Altenmarkt /Alz, W.-Germany 


United States Office: 


Stanley Sheppard, US Representative 


30 Church Street, New York 7, N. Y., Telephone: Beekman 3-5970 
Sales service and parts through US Distributors 


Ball Machinery Co. 
939 West Lake Street 
Chicago 7, Illinois 


> 


Camden 2 


Joseph Beal G Co 
87 Binney Street 
Cambridge 42, Mass 


Botwinik Bros. of Mass., Inc 
2 Sherman Street 
Worcester 1, Mass 


25-20 - 


Fidelity Tool Supply 
309 Vine Street 
J 


Fuchs Machinery & Supply Co 
2401 No. 11th Street 
Omaha 2, Nebraska 


Hudson Basic Machinery Corp 
43rd Avenue 
Long Island City 1, N. Y 


McDonald Machinery Co 
1531-37 No. Broadway 
St. Louis 6, Mo 


Nemic Machinery Co 
20 Cottage Grove, $.W 
Grand Rapids 7, Mich 


W. F. Wolf Machinery Co 
2910 Santa Fe Avenue 
Los Angeles 58, Calif 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-272-1 





Extra Capacity with 


of 0] FE 


hall catcxs 


for Automatic adjustment speeds 
SPEED, up production in multiple op- 
ACCURACY, erations with push-out type 
ECONOMY HALL COLLET CHUCKS. Full 
spindle capacity or over. 

Tremendous grip over 

or under stock size. 

Without adjust- 

ments. Shortest 

overhang. All grip 

...no slip. No bear- 

ings...no heat or lost 

power. Instant release 

without stopping lathe. 


SATISFACTION GUARANTEED! 
Made in Three Sizes to Fit Your Requirements: 
Model A...1” (max. capacity 1-1/16”) 
Model B...2” (max. capacity 2-1/16”) 
Model C...3” (max. capacity 3%”) 


Write today for illustrated catalog and price list —- Dept. EM-11 


HALL MANUFACTURING COMPANY 
622 TULAROSA DRIVE, LOS ANGELES 26, CALIFORNIA 


USE READER SERVICE CARD; INDICATE A-3-272-2 
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ATTEND THE 1958 
ASTE TOOL SHOW 


CONVENTION CENTER + PHILADELPHIA + MAY 1-8 


SEE all the very latest advances 
¢ « ond improvements in more than thirty 
P major categories of industrial products 
am 
ATTEND 


conducted by recognized authorities 
ideas with 


top-level conferences, 


on the newest production techniques 
and developments. 


MEET ond 


management, engineering, production 


exchange 


sales people from the nation’s lead ng 
industrial concerns. 


INSPECT the modern equipment 
and 
methods 


up-to-the-minute manufacturing 
utilized in 


Delaware Valley plants. 


being booming 


AMERICAN SOCIETY 


58 


OF TOOL ENGINEERS 


TOOL SHOW 
CONFERENCE 
MAY 1TO 8 
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Heavy Duty Bench Type 


ALLEN 


PUNCH PRESSES 


164 Different 
Model Combinations 
1 to 5 Ton Capacities 


Powerful 
Dependabie 
Economical 

Fully 
Guaranteed 


See your Supply Dealer or 
write for catalog giving com- 
Model B-5 plete information, specifica- 
pA t tions and prices on our line 


ess meter of Bench Type Punch Presses. 
feb 


Moderate . il . 
in price Nap a! 


y alte a 


Model 8-2-A —2 Ton Mode! 8-2 — 2 Tos 
Hall Press — $94.50 feb $37.50 — less moter fob 


Thousands in use by Leading 
Manufacturing Companies 





Dept. TE 


USE READER SERVICE CARD; INDICATE A-3-275-1 


March 1958 





ALVA ALLEN INDUSTRIES 
Clinton, Missouri 











CARR-LANE makes better 
CLAMPS 


Whether its clamp straps, cams or 
complete assemblies CARR- 
LANE’S hardened rust proofed 
clamps and parts are better and 


cost you less 


CARR-LANE clamps are designed 
to maintain a one to one clamp- 
ing ratio and ample sliding ac- 


tion for easy part removal 





write or wire 

for Catalog 5 
for all sizes & styles 
MANUFACTURING COMPANY 
9244 Shortridge Saint Lovis 19, Mo 


USE READER SERVICE CARD; INDICATE A-3-275-2 





® the Balas Martin Master Collet is the 
toughest, most rugged master collet produced today. 
It's front loading . . . permitting changing of the 
pads without removing the collet from the spindle 
. +» thereby saving hours of set-up time. 


Martin Master Collets handle stock to the full capacity 
consequently reducing costly collet inventory. Our 
superior manufacturing and inspection methods assure 
better performance and longer production life. 


You can't lose when you buy from Balas. Satisfaction 
is guaranteed from any of our products or your 
money will be cheerfully refunded. 


Solid and Master Pushers as well as Solid and Master 
Collets in most popular sizes for most machines 

are available for immediate delivery from stock. 
Write for catalog and price list. 


BALAS 
COLLET MANUFACTURING CO. 
Cleveland 14, Ohio 


) ¥ 
YOU NEVER 

HELD IT 
sO GOOD! 
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FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-276 
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STYLE 22 QUILL-TYPE 
HYDRAULIC POWER UNIT * 


STYLE 28-A HY- 
DRAULIC POWER 


UNIT 


PRECIS oa 





POWER UNIT 


57-74 


Specify Ex-Cell-O standard power units 


and cut your machine tool 


Today's demand for increased productivity, lower per- 
unit cost, even on relatively short runs, is being met 
economically by automatic, single-purpose, high-pro- 
duction machines—consisting essentially of a plain 
base and one or more Ex-Cell-O Quill-Type Hydraulic 
Power Units. Their flexibility allows them to be used 
over and over again, spreading their initial cost over 
many productive years. 

These standard, self-contained Ex-Cell-O Hydraulic 
Power Units are now being used for: drilling, counter- 
boring, spot facing, reaming, as well as prime movers 
for milling equipment. With multiple spindle head 
attached to quill flange, multiple operations may also 
be performed. 


For the full story on the cost-saving advantages 





lead time 


Ex-Cell-O Self-Contained Power Units offer your short- 
or-medium-run production requirements—get in touch 
with your local Ex-Cell-O Representative. Or, if you 
prefer, write direct to Ex-Cell-O, Detroit. 
“Style 22—8-inch Stroke; Style 22-L— 12-inch Stroke 


CORPORATION 
DETROIT 32, MICHIGAN # Division 


MANUFACTURERS OF PRECISION MACHINE TOOLS « GRINDING AND BORING SPINDLES « 
CUTTING TOOLS « TORQUE ACTUATORS + RAILROAD PINS AND BUSHINGS « DRILL JIG 
BUSHINGS + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS * DAIRY EQUIPMENT 


STYLE 20 HYDRAULIC 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * 


We at Verson often talk of the versatility of our 
presses and the advantages they offer anyone en- 
gaged in the press forming of metals. This is more 
than just talk . . . it is an established fact, attested 
to by a host of satisfied customers. 

The above excerpt is from a letter recently re- 
ceived from Mr. W. D. Tucker, General Manager 
of John Blue Company, Inc., Huntsville, Alabama, 
a leading manufacturer of farm equipment. Mr. 
Tucker goes on to say that since the Verson Gap 
Press is the largest in the plant, it is put into service 
on practically every application including drawing 
and forming steel shapes, multiple forming, punch- 
ing and shearing operations. 


A Verson Press for every job from 





VERSON 


9336 $. KENWOO 


“Verson- 





TRANSMA 


AVENUE 


A Verson 

Press user 
reports on 
versatility: 


Gap P ress 


Is being Subjecteg” 


Generg] 


John Manager 


_ Company, In 
° c. 


The machine is a Verson 10-F Gap Press of 250 
ton capacity. It has a 10” stroke with a 5” power 
adjustment and operates at 30 strokes per minute. 
Area of the flanged slide is 34” x 52” .. . the area 
of the bolster, 36” x 62”. The press requires floor 
space of 135 . is 186” high and weighs approx- 
imately 64,000 pounds. 


x 73 


If you'd like further proof of Verson versatility, 
talk to other Verson Press users. You'll come away 
realizing that here is more than just a press... 
here is a production process, engineered and built 
to provide greater efficiency and production . 
higher profit potential. Put Verson’s know-how to 
work for you. Send an outline of your needs. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


ALLSTEEL PRESS CO. 


CHICAGO 19 


SSES * TOOLING * DIE CUSHIONS 





ILLINOIS * 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 


* VERSON-WHEELON HYDRAULIC PRESSES 


